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fficient and économical 
BALL & PEBBLE MILLS 


for the grinding of all kinds of Chemicals, Clays, Fibres, Paints, 
Enamels, Minerals, Nitro-cellulose, lacquers, etc., and practically 
every substance which can be reduced by abrasion. In addition, 
they are most efficient Mixers. The operations of mixing 
and grinding are accomplished 

simultaneously. 


Let us send you a brochure 

dealing in greater detail 

with Steel-Shaw 
machines. 


PORCELAIN POT 

Beas ~ Ze. are foo ~ MILLS. For wet 
HIGH SPEED ‘ <a 2 Bs SMe | =a) or dry gringing of 
MIXER. This ere ae = a >. ae small batches and 
machine is design- SS eee a f SP eke _ bes. laboratory testing 
ed for Mixing | Ses oe > = Z oO : = samples, and are 
cellulose, distem- ae 7 a 6S —— =e madeupin various 
per, emulsions, ee SU a 1 i units containing 
enamels, inks, lu- : Sat 5 td ae Se from one to nine 
bricants, oils and hi ee ke ae 72 l a eee §8=ports. 
similar liquids. It ¥ : Yves ‘ 
is also for thinning, 
tinting, crushing 
and liquefying mat- 
erials. Perfect lubri- 
cation is given to the 
gears, which are totally 
enclosed and run in oil. 
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e,°e QAlTisS » 
British “<=” Rema 


Manufacture and supply complete plants for standard or 
special duties, small to large capacities 


CONTRA-FLOW POWDER MIXERS 
VACUUM AIR SEPARATORS 
UNIT AIR SEPARATORS 
PINNED DISC MILLS 
RING ROLL MILLS 
CONVEYING PLANT 
DISINTEGRATORS 
BALL MILLS 
CRUSHERS 
PULVERISED FUEL FIRING EQUIPMENT 


Facilities are available at our works for testing clients’ materials under working ‘conditions. 
Descriptive matter on request. 
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AN | iG CO. LIMITED 
Prop. EDGAR ALLEN & CO., iTD. IMPERIAL STEEL WORKS, SHEFFIELD, 9 
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Beaconstl . : 


SIMPLE ACTION 
Phone: Beaconsfield 378 


KEY ENGINEERING CO. LTD. 


4 QUEEN VICTORIA STREET, LONDON 
AND NANCHESTER 
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The New B.T.L. 
GAS GENERATOR 


Registered Design No. 839098 








@ Strongly constructed in glass and stoneware. 
@ Full Kipp action. 

@ Gas pressure 10” w.g. 

@ Visible acid reservoir. 


@ Convenient size. 


Price: £3 - 10-0 





Overall height 18 BAIRD & TATLOCK (London) LIMITED 


Diameter of base 7”. 
Charge : 1600 mi. of Manufacturers and Suppliers of Scientific Apparatus. 
acid. 4 Ibs. FeS. Complete Laboratory Furnishers. 


i4f~-i7, ST. CROSS STREEGY - LONDBONM =1E.C.I1 





BROUGHS DRUMS ARE TECHNICALLY SOUND 


Every doubleseamed‘“‘end”’ 4 . 4 aN 
is carefully inspected by ‘ . 4 q >. 
highly skilled inspectors. a. r 4 4 

Welding is done by weld- _ . E 

ers of considerable ability 
and training, and every 
part of the drum is as near 
perfect as only a well-made 
engineering productcan be. 


BROUGHS KCC DRUMS 


LIVERPOOL AND SPEKE 


Duplicate works ensure regular supplies 
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SINTERED 
GLASSWARE 


Clarifies —- Purifies - Refines. 
The filtering of various liquids under test in the 
laboratory and under production in the chemical plant 
is one of the most important functions of any 
chemical process. 


These Sintered Glass discs, made from Pyrex brand Glass 
are manufactured in their entirety under conditions 
which ensure complete absence of any other substance 
.. . they withstand thermal shock to the same degree 
as Pyrex brand Glass, are produced in varying standards 
of porosity, and at psesent are available in four grades 
—from average pore diameter 150 microns to 5 microns. 


Special designs of various sizes and shapes for any 
particular purpose can be manufactured, and we shall 
be glad to give quotations for any such requirements 
without obligation. 

PYR&EX Brand Scientific 

Glassware is supplied only 

through Laboratory Furnish 

ers, but illustrated catalogue 

and two free copies of our 

Chemist's Notebook will be 

sent direct on application 

to us. 


Ask for PYREX Brand 
and see that you get it! 


JAM<S A. JOBLING & CO. LTD. 
SUNDERLAND. 
XE TE LL OLE EL ISIE TE TEATS 
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FOR SUCCESSFUL AND ECONOMICAL 
OPERATION OF MANY ~ PRESENT-DAY 
INDUSTRIAL PROCESSES THE GENERATION 
AND MAINTENANCE OF A HIGH VACUUM 
IS IMPERATIVE AND THE CLOSER THE 
APPROACH TO AN ABSOLUTE VACUUM IN 


MANY OF THESE PROCESSES THE MORE 
SUCCESSFUL THE OPERATION. 

The MIRRLEES WATSON COMPANY have 
specialised for many years in the manufacture of 
equipment to meet the needs of industry in this 
direction progressively modifying and improving 





their products until to-day they are supplying’ 
vacuum creating STEAM EJECTOR AIR PUMPS 
capable of! successfully maintaining vacua within 
5 mm. of Absolute in large scale industrial 
processes. 


THE COST OF MAINTENANCE OF SUCH 
EQUIPMENT !S NEGLIGIBLE AS THERE ARE 
NO MOVING PARTS TO GO WRONG—JUST 
WHAT THE MAINTENANCE ENGINEER IS 
LOOKING FOR ! 

Engineers and Industrial Chemists are 
invited to write for information regarding 
their especial problems which will receive 
our expert consideration and we will be 
pleased to advise accordingly. 


We also manufacture Reciprocating 
and Rotary Air Pumps. These have 
their special applications. 


MIRRLEE  WALSON 
Seaman 28 A LORE eras ore 
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LOWMOOR 


WITHSTANDS SUDDEN STRESS & STRAIN 
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TRIPLE HAMMERED. 
RESISTS ATMOSPHERIC CORROSION 


THIS FAMOUS YORKSHIRE IRON 
IS; THE BEST OBTAINABLE 


ITS SUITABILITY IN PLACE OF 
SWEDISH IRON IS WELL KNOWN 
PUTIN THE BEST AND EASE Y OUR WORRY 


Manufactured by 


LOWMOOR BEST YORKSHIRE IRON LTD. 


IRON WORKS, LOWMOOR, BRADFORD 
Tel.: LOWMOOR 715-716 


** Stocks held by local Iron Merchants ’’ 
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MEANS ACCURACY 


The 46-range Mode! 7 Universal AvoMeter 


The world-wide use of dependable accuracy, 
“AVO” Instruments is which is often used as 
striking testimony to their a standard by which 
outstanding versatility, other instruments are 
precision and reliability. judged. There is an 
In every sphere of elec- “AVO ”’ Instrument for 
trical test work they are every essential electrical 
appreciated for their test. 


Some delay in delivery of Trade Orders is inevitable, 
but we shal/ continue to do our best to fulfil your 
requirements as promptly as possible. 
Sole Proprietors and Manufacturers : 
AUTOMATIC COIL WINDER & ELECTRICAL 
EQUIPMENT CO., LTD., Winder House, Douglas 
Street, London, S.W.|I. Phone : Victoria 3404-7 
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MikxVALE 


PHONE CHEMICAL CO.LTD. 


MIRFIELD 


2157 MIRFIELD YORKS. 
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Universal Mixers 


The Universal mixing 
















principle is adaptable 
to a large variety of 


industrial processes. 


Here are three of our 
range of Universal 
Mixers, of 8, 18, and 
88 galls. working 


capacity respectively, 
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BAKER PERKINS 





We can accept orders to build these machines for work of national importance 
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BARIUM CARBONATE 
BARIUM HYDRATE 
BARIUM MONOXIDE 
BARIUM NAPHTHENATE 
BARIUM OLEATE 
BARIUM PEROXIDE 
BARIUM STEARATE 
BARIUM SULPHATE 
BARIUM SULPHIDE 


SODIUM HYPOCHLORITE 
SODIUM SULPHIDE 
SODIUM PERCARBONATE 


4 
TITANIUM OXIDE 


SOAPS 

ALKALINE CLEANERS 
wha). 10)¢] 4. M2 4.10) 418) = 
AMMONIUM PERSULPHATE 
1a he) Ana 4. 1ep 418) = 

oy. Vaele) mate) 41°) - 
MAGNESIUM PEROXIDE 
POTASSIUM PERSULPHATE 
U) 14-4 a 4-1e> 418) 

yal oan 1 4-10) 410) = 


SODIUM ACID PHOSPHATE 
SODIUM ACID PYROPHOSPHATE 
SODIUM PERPYROPHOSPHATE 
SODIUM PYROPHOSPHATE 


LAPORTE 








Large Manufacturing Company writes : 


. big improvement in 
our employees’ hands 
since using Rozalex ”’ 















he Testimonials like this and an 
increasing volume of repeat 
2 orders prove how effective 
Rozalex really is when workpeople’s hands are exposed 
to industrial irritants such as acids, oils, spirits and dirt. 
Made by a Manchester firm for its own use and placed on 
tne market only after repeated requests, Rozalex has 
proved itself over a pericd of ten years the perfect pro- 
tection. itis applied before work, and is easily removed 
afterwards, leaving the skin clean and healthy. 
Rozalex Safeguards Output of War Materials 
To ensure maximum production of essential wartime 
products and materials it is most necessary to use Rozalex 
whenever there is the slightest risk of skin trouble. 


ROZALEX 


applied before work protects the skin against industria! 
irritants. 


ROZALEX Ltd., 10, Norfolk Street, Manchester, 2- 











—_———-—_—_ —__— 


EVANS PUMPS 


AND 


PUMPING MACHINERY 


UNSURPASSED 
FOR 


THE CHEMICAL INDUSTRY 


SUPPLIED FOR 
OPERATION BY STEAM, ELECTRIC 
AND ALL OTHER POWER DRIVES 








Wweree, Sor San for List No. 34 


JosEPH EVANS x SONS: 


| CULWELL WORKS 
WOLVERHAMPTON 
Established 1810 


Telegrams : Telephones : 
“EVANS, 20864 & 20865 | 
WOLVERHAMPTON ”’ WOLVERHAMPTON 


London Office : 
| KERN HOUSE, 36 & 38, KINGSWAY, W.C.2 


‘Grams: “‘Dryosbo, Westcent, London”’ 
"Phone: Holborn 109! 
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KESTNER 





AUTOCLAVES 


We pride ourselves in being able to solve the really diffi- 
cult problems—in fact, we prefer them to the simple jobs. 
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Examples of some “ out-of-the-ordinary ’’ Autoclaves which we 
have made include— 


@ HOMOGENEOUS LEAD-COATED- STEEL 
AUTOCLAVE with heavy gate stirrer and oil heat- 
ing jacket for working pressure of 100 Ibs.[ ]”— 
capacity 3 cubic metres. 

@ ENAMEL LINED CAST IRON AUTOCLAVE 
with oil-electric heating and anchor stirrer for 
500 Ibs. []’’ working pressure at 300°C 

@ FORGED STAINLESS STEEL AUTOCLAVE 
with gas heater for 1,000 Ibs./["]’’ working pressure. 
@ ROTARY HORIZONTAL FORGED STEEL 
AUTOCLAVE with gas heater and thermostatic 
control for experimental work. 


We welcome your enquiries for Autoclaves—particularly if you think you have a difficult problem 


Kestner Evaporator & Engineering Co., Ltd 
CHEMICAL ENGINEERS, 5, GROSVENOR GARDENS, LONDON, S.W.1. 
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Telephone: Widnes 2267-8 
Telegrams: Todd, Widnes 








TODD BROS G'wioxes) LTD 
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In a wide range of sizes and designs to 
meet the needs of al! trades. Be guided 
by years of experience and pack your 
product in a perfect stee] package. 


If we can be helpful in solving any of your 
package problems we shall be happy to 
place our service at your disposal. 


WIDNES, LANCS. 


Est. 1859 

















Vill THE CHEMICAL AGE MAY I, 1943 





THE 
LaBour Patent Self-Priming Centrifugal Pump 
Pump location in relation to source of supply is a matte A 
| | of indifference to the LaBour. : 
The unique self-priming feature of LaBour Tek 
permits of the pump being placed above GL. 
source of supply and this without foot TH 






valves or mechanically operated devices. 
The LaBour Pump is available in our 
own Patent Corrosion Resisting and other 
Alloys for all liquors. 
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BRITISH LaBOUR PUMP COMPANY, LIMITED | :; 
NIOBATE WORKS, BLUNDELL STREET, LONDON, N.7 | hi 


Telephone: NORTH 1663-4 Telegrams: LABOUPU |MP, LONDON ab 


TANKS & VESSELS ||: 
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—— PAN S s 
Aluminium ch 
and other Receivers o 


Weldable Metals tts Dryers, etc. an 


London Office : 
148-151, Abbey House 
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MANCHESTER me 


\VWANANOE L/ORKS AOTHERAAM 
Victoria Street, S.W.1 Esta. 1656 and CARDIFF fu: 
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The Chemical Age 





A Weekly Journal Devoted to Industrial and Engineering Chemistry 


BOUVERIE HOUSE, 
Telegrams: ALLANGAS FLEET LONDON 
GLASGOW : 116, Hope Street (Central 3970) 


154 FLEET STREET, LONDON, E.C.4 


Telephone : CENTRAL 32122 (10 lines) 


BIRMINGHAM: Daimler House, Paradise Street (Midland 0754-5) 


THE CHEMICAL AGE offices are closed on Saturdays in accordance with the adoption of the five-day week by 
Benn Brothers Limited. 


Precept upon Precept ; 


VOL. XLVIII 

No. 1244 

OQ what extent does the chemical 
industry learn by experience’ To 


what extent does it learn by precept and 
example? How far is it receptive: 
Great corporations are seldom receptive ; 
they are too large to have a brain that 
can think in a corporate sense, and much 
is of necessity left to the many minor 
officials, who will obviously have the 
highest opinion of their own value and 
ability. In saying that we do not necés 
sarily quote our own view; it is a very 
common experience that unless exactly the 
right approach is found large concerns 
are rather like St. Paul’s; one cannot 
placate the Dean and Chapter by strok- 
the dome. There is 


ing very general 
agreement that all is not well in the 


chemical industry and that a good deal 
must be done to prepare for conditions in 


the post-war world. orts in view of the 
Ne is for this reason On Other Pages dilapidated state ot 
that we here present Notes and Comments 469 the world and of the 
a little true tale of Hardened Edible Oils 470) finances’ of those 
what is being done in Personal Notes 476 nations which will 
ther industries in the New Control Orders 476 most desire to buy 
hope that the he r to the Editor 4¢6 from us. There is the 
chemical industry will at rents. SRmNETTY —e roblem of j;ersuad- 
= re METALLURGICAL SECTION P 7 on 
sit up and take notice. Treatment of Molybdenum Ores 477 ing those who can pay 
(here was a_ time Impurities in Copp r . 480 to buy from us rather 
when men spoke of Some Modern Rustproof Coatings 481 than from others. 
the Atlantic Charter Cypritic Steels o> aan 482 There is the problem 
and all the searchings Klectroplating on Lduminium 485 of being able to sup 
for post-war Utopia The Doulton Dechromator 4x4 ply our potential cus- 
as though they were cane : tomers with what they 
; ; _ Parliamentary Topics 7 485 <ien al 
lot means to a POS- (1, oeal News from Week to Week 486 want, Fortunately it 
enerai News from v Te COR Oo - 
sible end, but the Forthcoming Events 487 is not necessary fo1 
roseate hues of early Commercial Intelligence 4RR each one to find an 
dawn itself. After con- Company News . 488 answer to all three of 
fusing the shadow for = Stocks and Shares 488 these problems. The 
the substance we have British Chemical Prices 489 problem of payment 
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Annual Subscription 21s. 
Overseas 26s. 


settled down to the realisation that man 
will still live either by the sweat of his 
brow or by his brain. Perhaps Sir William 
severidge should be thanked for that 
achievement, Had he not startled people 
into asking whence the -money was to 
come, we might not even now hav. 
awakened. Be that as it may, we ave 
awakened and have come to realise that 
this nation can keep up its standard oi 
living after the war only by the age-old 
process of earning its livelihood. In 
plain English we can only maintain our- 
selves by our exports. The fundamental 
problem of the post-war years is now seen 
to be to find means whereby we can ex- 
port sufficiently to keep ourselves. 

This problem requires the solution of 
several component problems, There is 
the problem of getting paid for the ex- 
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is one for the economist, the banker, and 
the politician. It is a major problem of 
Government. The problem of persuad- 
ing the customer to buy from us has two 
aspects : sales and technological. On the 
sales side there is the necessity for skilled 
technical salesmen who can live abroad 
and who can present the case for British 
eoods, There is also the Government 
problem, for much can be done by astute 
political assistance. In introducing the 
debate on the reform of the Foreign 
Office, Mr. Law said that the Foreign 
Service of the future would have to give 
all the ability it could to our exports and 
do everything it could to reviving, de- 
veloping, and increasing our export 
trade. The Government is thus well 
aware of its part in this problem, and 
ooks to industry to take its share also. 

While representation abroad, in addi- 
tion to our Consular Service, should be 
an important part of any export drive, 
the whole position must be based on tech 
nical ability. Unless we are properly 
organised at home we cannot hope to 
compete with the highly organised 
chemical and chemical-plant industries 
abroad. Unless we are able to equal or 
surpass in technical excellence our op- 
posite numbers abroad, we cannot hope 
to secure foreign orders. There is still, 
to-day, mucle secrecy in the chemical in- 
dustry and there are still many who 
maintain that they cannot “ give away ”’ 
their supposed secrets without dire calam- 
ity to their own interests. Harriet 
Martineau in Eastern Life has said: 
‘‘ Moses in Midian perceived a mighty 
truth, a truth so holy and vast that even 
yet mankind seem scarcely. able to appre- 
hend it—the truth that all ideas are the 
common heritage of all men, and that 
none is too precious to be communicated 
to every human mind.’’ There is one 
creat industry at least that seems to have 
grasped what that means. 

This particular industry realised that 
its future was dark and that it was 
threatened at home and abroad by 
foreign interests. It was saved by pro 
tariffs and then proceeded to 
build up its plant to modern standards. 
Then war came that shook all industry to 
its foundations and laid bare deficiencies. 
It was recognised that even though great 
technical improvements had been made, 
still more remained to be done. It was 
recognised that developments abroad 


tective 


would not keep pace with those at home. 
but that the race was to the swift. It was 
recognised moreover that the manufactu: 
ing side and the plant-constructing side 
must work together with common coun- 
cils and common objectives. The impor- 
tant step was taken of placing on the 
Board of two of the largest plant-con- 
structing companies the chairmen o0! 
three of the largest manufacturing com- 
panies. This was not a financial trans 
action ; it was carried out for purely tech- 
nical reasons in order that both sides 
should put their house in order. Why 
should it not be done in the chemical! 
industry also; 

There will no doubt be those who wil! 
ask for chapter and verse, What indus 
try is this and what has been done? Here 
are the facts as published. In Septem- 
ber, 1942, the chairmen of three great 
steel companies became directors of the 
Davy and United Engineering Co., Ltd 
These directors were Mr. A. €C. 
MacDiarmid (Stewarts and [loyds), Si 
Walter Benton Jones (United Steel Com- 
panies) and Mr. John E. James ,(Lan- 
cashire Steel Corporation). It was at 
that time announced that the arrange- 
ment was made with the object of estab- 
lishing closer ‘technical collaboration be- 
tween the maker and user of steelworks 
equipment, and of ensuring a progressive 
policy of technical development in the 
joint interests of the engineering and the 
steel industry. In March, 1943, it has 
been announced that the same _ three 
gentlemen with Mr. G. S. McLay 
(Stewarts and Lloyds) have joined the 
Board of the Wellman Smith Owen 
Engineering Corporation, Ltd., with the 
same objects. ‘‘ This move,’’ we are 
told, ‘* would seem to indicate a further 
extension of the policy of bringing the 
makers of iron and steel works plants 
into closer union with the principal user: 
of those plants so as to promote tech- 
nical development and to meet foreign 
competition.’’ It is believed, in that in 
dustry, that by co-operation between 
manufacturer and user, and by a modi- 
cum of rationalisation, strong and eff- 
cient groups can be built up which are of 
national value in times of difficulty and 
of no less value for the home and export 
trade in normal times. Precept upon 
precept, line upon line, here a little and 
there a little: can we not learn some- 


thing ourselves from these evenis? 
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NOTES AND COMMENTS 


A Future Fuel Policy 

MONG many other interesting items 

in his talk to the Fuel Luncheon 
Club recently, Colonel Bristow put for- 
vard some concrete suggestions of how a 
constructive post-war fuel policy, suited 
to the needs of this country, might be 
built up. Like all the best plans devised 
tor the better running of affairs of great 
national importance, Colonel Bristow’ s 
-cheme is of semi-oftficial, semi-unofficial 
nature. This augurs well for its suc- 
cess, as this kind of collaboration be- 
tween the interests of the State and those 
of the individual appears peculiarly 
suited to our national temperament. 
While ultimately the Government must 
be responsible for the decisions of fuel, 
as of other, policy, the advisory councils 
proposed by Colonel Bristow for the coal, 
tuel-oil, and petroleum industries would 
obviously expect their directions to be 
taken seriously. Members of these 
councils will be nominated by the bodies 
already in existence representing the 
various industries concerned, not forget- 
ting the industrial chemical associations, 
who should play an increasingly impor- 
tant part in the proceedings. The com 
parative neglect of the utilisation of the 
by-products of coal in the chemical in 
dustries is a reproach that we cannot 
allow to persist if we are to take a fitting 
place in the scale of post-war trade. The 
arrangements suggested by Colonel 
Bristow for the allocation of research 
likewise bear careful study. A _ priority 
system managed by the general council 
responsible for the whole industry con- 
cerned should certainly avoid any dupli- 
cation or misdirection of effort, such as 
manv research workers have felt to be 
dogging their steps an the not too distant 
past. 


Steel Standards Summarised 
| ha view of the large and increasing 

number of specifications for iron and 
steel, the new publication of the British 
Standards Institution (No. B.S. 1111) 
entitled a Summary of British and 
American Standard Specifications for 
Iron and Steel, is particularly welcome, 
especially as it takes into account the 
British Standard Aircraft Series and the 
series of D.T.D. Specifieations of the 
Ministry of Aircraft Production. Up to 


the present, a user of steel wishing to 
find out whether a specification existed 
for any kind of steel would have to con- 
sult a great many publications before he 
could be satisfied as to the correct 
answer; the new tabulated summary, 
however, sets out the details of the vari- 
ous specifications in, a single publica- 
tion. It should be remembered, of course, 
that this summary is intended for refer- 
ence purposes only; although it includes 
details of the chemical composition ot 
steels, and also their mechanical proper- 
ties it does not cover such points as’ the 
number and nature of.tests to be taken, 
so that it is still essential to consult the 
appropriate specification. The great 
point is that the index number of the 
appropriate specification can now be 
found at a glance. The amplitude cf 
recent steel deliveries from the United 
States encouraged the Institution to in- 
clude useful details of American steels, 
and the general utility of the summary is 
greatly enhanced thereby. 


Underground Gasification 
NTEREST in the method by which 
the Russians carry out their gasifica- 

tion of coal underground is increasing in 
this country. Within the past fortnight 
two questions on the subject have been 
asked in Parliament, and the Minister: of 
Fuel and Power has disclosed that we 
have asked for a report on underground 
easification from the Russian authorities. 
I:qually noteworthy was his statement 
that the process is being investigated in 
this country and that an experimenta! 
plant has been estabished in Scotland. As 
long ago as March, 1941, CHEMICAL AGF 
published an article on underground 
gasification by M. Beniaminov. At that 
time the first underground = gasifica- 
tion station on a commercial scale 
had started operations in the Moscow 
coalfields, and another large station was 
under way in the Donetz basin. Others 
have since been built and there can be 
little doubt that but for the war this 
interesting new development in_ coal 
technology would have been further ex- 
ploited. One objection to underground 
gasification which has been. raised in 
this country is that it would not be feas- 
ible in British coalfields as the coal seams 
are too deep. There is, however, little 
evidence to support this idea, and it 
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would seem more likely that the length 
of the coal seams rather than their depth 
below ground would be the physical con 
trolling factor. On the chemical side it 
is clear that the economics of the process 
are largely determined by the cost of the 
Oxyeen needed LO promote the gasifica 
tion of the coal. In Russia it was found 
that the ordinar\ production of this com 
modity in high-pressure plants was too 
expensive, but the difficulty was solved 
when Prof. Kapitsa devised a’turbine four 
the production ot liquid air which 
operates at pressures as low as five 01 
six atmospheres. 


A British Idea 


Hk success of the Russian process is 

a challenge to British technology par- 
ticularly in view of the fact that it was 
a British chemist, Sir William Ramsay, 
who first drew up a practical scheme 
whereby coal could be converted into gas 
in the mine, In those days they went so 
far as to sink a shaft in the Durham coal 
felds. But the experiment was aban- 
because of the apathy ot the 
Government and the industry. It was 
Lenin who, attracted by the idea when he 
read some comments on Ramsay’s pro- 
ject in technical journals, coupled the 
problem of underground gasification with 
the enormous task of electrifying Russia 
He commented: ‘* The world-renowned 
english chemist has invented a means of 
getting gas direct from the seam of coal 
mm situ. One of the problems of modern 
technique is thus approaching solution. 
lf this technical revolution took place the 
cost of electrical energy would be re- 
duced to one-fifth of its present cost. An 
enormous amount of human labour that 
is now spent in extracting and distribut 
ing coal will be saved.’ Between the 
time when Lenin first gave underground 
gasification his blessing and the building 
of the first commercial plant there has 
been a technical change of direction, the 
process being used rather as a source of 
chemical products than to provide powel 
The original scheme whereby it would 
provide electrical! power has no; been 
neglected, and at one of these gas sta 
tions a gas turbine designed by Prof. 
Makovsky has been installed which the 
Russians believe will be more efficient 
than the steam boilers ordinarily used 
It has been remarked by J. G. Crowthe) 
that the tendency exists in fuel tech 
nology for scientists to become 


doned. 


bored 


with the old tuels like coal and pursue 
the entertaining novelties of the ne 
fuels, a trend which is usually wu 
economic and disadvantageous to th: 
State. Research into underground gas 
ncatlon would doubtless vield a great 
many. new angles which would contribut: 
to the development of both the coal an 
the chemic:! industries. It is a _ pro 
cess which offers great possibilities and 
it is to be hoped that the experiment 
now in prozress will not be abandoned 
as lightly «s was Ramsay’s project. 


Peru’s Metal Production 
HE war has led to the developme! 


of Peru’s metallurgical industr 

Last year, for instance, considerable 
activity in the expansion of the tungste 

industry was reported, the output of the 
vear being estimated at 325 tons of tung 
-ten concentrates with an average conte! 

of 65 per cent. metal. In August, 1942, 
the Cia. Minera Tauca, the ore reserves 
of which are assessed at 15,650 short tons 
with an average WO, content of 1.23 pe 
cent., began production, and at Pasto 
Sueno a tungsten concentrator with a 
daily capacity of 30-40 tons was installed 
to handle ores from small mines in that 
region. Production of vanadium in the 
first half of 1942 was reported to be 
2741 metric tons of concentrates aver- 
agine 15.7 per vanadium and 
5836 tons of ores averaging 4 per cent 
Copper production, though vielding less 
blister copper, made available for export 
36,965 metric tons. For 1942 the output 
of lead was originally estimated at 50,000 
metric tons, but this figure has been ex- 
ceeded by about 10 per cent. Zinc pro 
duction was nearly 30,000 metric tons, 
and bismuth 350 tons. Mercury ores are 
processed in small quantities, but pro 
duction could be stepped up by full util 
sation of the resources of the Santa Bar 


bara mine, 


cent. 


which has reserves reported 
at 1,000,000 short tons of 0.!2 per cent 
ore. 








To encourage the further development ol 
tungsten in the United States. the Bureau of 
Mines has published a 
how a relatively small mill in Idaho success 
fully handled complex hubnerit« ores 
produce tungsten concentrates. By combining 
vravits mcentration, fiotation and macnel 
separation, the mill handled 0.5 per cent 
Lingsten ore and 
averadtitl 


circular deseribine 


ahont 67 per eent. 


produced econeentrates 





ie 
tl 
Uni 
har 
ort 
ther 
side 
orig 
sce 
sub 
the 
mel 
war 
nati 
play 
bee) 
will 
vide 
part 
bee! 
war 
| 
sho: 
the 
bens 
spec 
kno 
hyd 
mac 
whi 
the 
nolc 
pro\ 
ing 
tion 
and 
tion 
app 
indi 
in a 
with 
stru 
Pp 
ven; 
In it 
Cesc 


? 
i « 


1) 
bec 
ance 
Cvel 
ties. 


Cata 


Hilt 


Pri i 





MAY 1, 1943 


THE CHEMICAL AGE 471 


Hardened Edible Oils 


The Selection of Suitable Plant and Processes 
by H. R. MITCHELL, M.1.Chem.E. 


(Oil and Hydrogenation Lechnologist to Power-Gas Corporation, Ltd.) 


N many countries extending all over 

the world, and particularly in the 
United Kingdom and the _ U.S.A., 
hardened oils now form an integral part 
of the oils and fats industry. It is hoped, 
therefore, that this article will not be con- 
sidered as an attempt to offer something 
original or revolutionary to the existing 
scientific literature and technology of the 
subject. Obviously, during the period o| 
the present war, extensions and develop- 
ments must be severely restricted. After- 
wards, however, industrialists of many 
nations will be replacing out-of-date 
plant and re-establishing that which has 
been damaged and neglected. Others 
will desire to instal new refineries to pro 
vide fatty foods tor their compatriots, 
particularly in those countries that have 
been directly affected by the ravages of 
war. With this in mind, a brief survey 
of the history of oil-hardening and a 
shor introduction to the technique of 
the operations involved is given for the 
benefit of those who have not a highly 
specialised chemical and _ engineering 
knowledge of edible-oil refining and 
hydrogenation. An endeavour has been 
made to present the subject in a manner 
which, without delving too deeply into 
the intricacies of scientific and _ tech 
nological problems, will nevertheless 
provide the required information regard- 
ing the nature and purpose of each opera- 
tion comprising the complete process; 
and moreover, by a review of the varia- 
tions and modifications which have been 
applied during the past twenty years, to 
indicate how the process can be operated 
in accordance with present-day technique 
with well-designed plant of modern con- 
struction. 

Prior to the war of 1914-1918, hydro- 
genation as applied to oil-hardening was 
in its infancy. That war brought the pro- 
cess into prominence and _ it developed 
rapidly. By oil-hardenine had 
become an industry of primary import- 
It was in no way perfect, how 
ever: there were many technical difficul-. 
ties, Plant was expensive, @atalysts and 
catalyst preparation more so, and 


1920, 


ance. 


although the development of the electro 
lytic cell had indicated that hydrogen 
gas could be produced from water, with 
less dithculty and with a purity higher 
than gas produced by the steam-iron pro- 
cess at that time, the prevailing cost of 
electricity did nothing to reduce the high 
cost of hydrogen. Thus it was that the 
hydrogenation of oils and fats by exist- 
ing methods could not be made a paying 
proposition by the small oil refiner and 
so the hardened oil industry for many 
years was to a great extent exclusive to 
the big companies. One by one the vari- 
ous technical difficulties were overcome: 
new methods of catalyst production and 
recovery reduced the catalyst cost: 
hydrogen production was made available 
in smaller. quantities at competitive 
prices, and plant in general began to be 
constructed on smaller and improved 
lines with the corresponding decrease in 
capital outlay, For some ten years or 
more now it has been established that oil- 
hardening is not exclusive to the manu 
facturer of 50, 100 and 200 tons per day, 
but is equally an economic proposition 
for the refiner of only 5, 10 and 20 tons 
per day. 


Refining and Hydrogenation 


Before turning to the description of the 
various operations and _ processes by 
which edible hardened fats are produced 
it would be as well to consider the funda- 
mental principles of hydrogenation and 
its place in the general practice of refin- 
ing vegetable and marine oils for edible 
purposes. When liquid oils are in thei 
crude condition, with almost the sole 
exception of olive oil used as salad oil, 
they are unsuited to edible purposes; 
not only on account of their liquid state, 
but also by reason of the impurities the, 
contain and the flavours of their source. 
In order to ettect purification, they are 
subjected to a refining process which re- 
moves the acidity, the proteins, colouring 
matters, and other undesirable = sub- 
stances, but this’ process does not cause 
the oils to solidify; the solidification o: 
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hardening is brought about by hydro- 
venation, 

Liquid oils consist mainly of oleine 
Whereas solid fats consist mainly ot 
stearine. The only difference between 
eine and stearine is that the latter con 
tuins up to = per cent. by weight more 
hydrogen than the former. When oil, 
therefore, is brought into intimate con 
tact with hydrogen in the presence of : 
‘ catalyst,”’ the hydrogen combines with 
the oil, oleine becomes stearine, and the 
oil solidifies, hardness of the product 
being controlled by the amount of hydro 
gen that is allowed to combine with oil 
The catalyst does not enter into combina- 
tion with the oil and is merely an intro- 
ducer of the hydrogen to the oil, without 
which introduction no temperature or 
pressure would cause the combination to 
take place. Since Norman’s patent in 
1903 many others have been granted for 
verious modifications of this hydrogena 
tion process, so that, up to the present, 
something well over 500 patents must 
have been recorded. A wide range has 
been covered by these patents, including 
the use or preparation of many _ sub- 
stances used as catalysts and supports; 


CAUSTIC SODA 
SOLUTION 


Fig. 1.—Flow sheet of 
oil-refining and hard- 
ening plant. 
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various methods and types of equipment 
for bringing the oil, catalyst, and hydro 
gen into intimate contact; and also 
means of recovering and the utilisation 
of spent or poisoned catalyst. The oil, 
solidified by hydrogenation, passes to a 
finak purifying stage where any remain- 
ing flavours and odours are removed by 
a process of deodorisation. 

Although there have been many modi- 
fications and improvements during the 
past thirtv vears, the complete process 


still consists of the following operations 

(1) refining; (2) hydrogen production 

(3) hydrogenation ;(4) after-treatment of 
the hydrogenated oil: (5) recovery and 
reactivation of the catalyst. 


Purification or Refining 


The importance of refining oils irre- 
spective of the method employed cannot 
be over-emphasised, There is always 
larger or smaller amount of free fatty 
acids, albuminous matter, organic sul- 
phur compounds, and traces of phos 
phorus containing lecithin, etc., present 
in the crude oil. All these interfere with 
the hardening process. They exercise 
a toxic effect on the catalyst reducing its 
catalytic usefulness and rendering it pre- 
maturely inactive. It will be obvious, 
therefore, that owing to their absorption 
by the nickel catalyst in preference to 
that of the fatty compounds, all these im- 
purities must be eliminated as complete]; 
as possible. Moisture must also _ be 
avoided, though it is not essential fo 
rigidly anhydrous conditions of the oil 
to be maintained, 

The normal process of refining crude 
oils (see Fig. 1) to be used for edible pur- 
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poses, quite apart from hydrogenation, 
consists of five operations, 2.e. (a) pre- 
treatment or de-sliming; (b) neutralis- 
ing; (c) washing; (d) bleaching; (e 
deodorising. When the process includes 
hydrogenation, to produce hardened 
edible oil, hardening comes between (d 
and (e). Deodorisation may therefore be 
more aptly described as ‘‘ after-treatment 
of hardened oil,’’ and in this article it 
is dealt with under that heading. 

As methods and machinery improve 
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tur milling, pressing, or otherwise treat- 
ing nuts and seeds to extract their oil, 
crude oils of a quality requiring any 
serious pre-treatment are not so often 
et. Nevertheless there are still many 
cases of careless pressing whereby oils 
enter refineries while still containing suf- 
lent protein and mucilaginous material 
to Cause serious trouble and loss in re- 
fining unless this material is first 
removed. Some degree of pre-treatment 
is always necessary with nearly every 
kind of oil to prepare it for neutralisa- 
tion. This may take the form of simple 
settlement or filtration with one of the 
diatomaceous earths, Wath some liquid 
oils, however, a careful treatment with 
steam, water, and even mineral acids or 
other chemicals is required. The prob 
lem, however, is not a serious one now- 
adays and there are many satisfactory 
methods well known to competent 61! 
technologists for dealing with it. 


Neutralising 


During the past twenty years a large 
number of processes for neutralising oils 
and fats tor edible purposes have re- 
ceived alttention and,interest. While 
admitting that local conditions can in- 
uence the choice of process and plant, 
it 1s nevertheless a fact that in manv 
cases methods are still being used which 
are by no means entirely satisfactory. 
Desnite, however, these admitted diffi 
culties of local or domestic conditions, 
there is really nothing to prevent a manu 
tacturer from carrying out this stage of 
his production of edible fats in an effi 
cient, practical, and economical manner. 
At present the most popular method of 
removing the free fatty acids of crude 
edible oils is that of neutralisation by 
alkali, generally with caustic soda solu 
tions in various concentrations and at 
temperatures which experience has shown 
as being most suitable for the particular 
variety and quality of oil to be dealt 
with. 

The construction and shape of the 
neutralising vessel has a definite bearing 
on the efficiency of neutralisation, and 
practical experience has shown that the 
type of agitation is a matter of supreme 
importance. The ideal agitator is one 
which will give all the agitation neces- 
sary, effectively throughout the whole 
bulk of the oil, but in no way introduce 
such violence as to cause local emulsifica- 
tion. Some types of agitating gear de- 
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pend on the effect of one or more small 
propellers, running at high speed, to 
maintain adequate mixing; but this pro- 
cedure in a neutraliser is fatal. The 
soap will not ‘* grain ’’ well because par- 
ticles which should be flocculent will be 
broken up into very small light particles 
and tend to dissolve in the oil. This re 
sults in an extension in the time required 
for separation and settling of the oil and 
Moreover, ditticulties may be ex- 
perienced during the subsequent washing 
operation, inasmuch as the soap may be- 
come almost colloidal in character and 
an amount of washing economically un- 
practical may be necessary to remove it 
completely. 

If the caustic soda solution of correct 
strength is added to the oil at the cor- 
rect temperature, and agitation is con- 
ducted properly, the precipitated soap 
will agglomerate in _ flocculent form 
which will be sufficiently large to fall 
rapidly under gravity and so leave clear 
oil practically free from soap. Soap 
must be removed, because complete 
absence from soap is a necessity to suc- 
cessful bleaching and hardening. For 
heating, both steam-jacketed vessels and 
vessels fitted with a steam coil inside are 
in general use. 


ok OO jp). 


Modern American Practice 


The practical refiner has always sought 
means to reduce refining losses and in 
recent years the urge for a continuou: 
method of refining as a means of improv- 
ing output has become very strong. Prac- 
tical experience has indicated that the 
solution of this problem may be achieved 
by the introduction of the modern centri 
fuge into the refinery. Already a num- 
ber of patents have been granted and 
many plants installed, and the use of 
centrifugals for both continuous and 
semi-continuous methods is the general! 
rule in nearly all American refineries. 
Undoubtedly the reason for the success 
which has been attained in the United 
States is due to the fact that refineries 
there are considerably larger than else- 
where and, with few exceptions, cotton- 
seed oil alone is worked and the quality 
of this crude oil varies only within 
narrow limits, 

To those with practical experience in 
refining it is common knowledge that 
hardly any two oils of different botanical 
origin can be refined in the same mannet 
and under the same conditions and it is 
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this tact which has been primarily res- 
ponsible for the slow development of a 
continuous process for all oils of different 
origin and quality and for refineries ot 
all capacities. There can be no doubt,. 
however, in the minds of those who are 
best able to judge, that modifications in 
the construction of centrifugal machines, 
aligned with continued research into 
various methods of the actual neutralis- 
ing stage, whereby the agglomerated 
soap can be brought into that state best 
suited for separation from the neutral 011 
by centrifugal force, will in due course 
succeed in placing in the hands of oi! 
refiners, large and small, a continuous 
refining plant capable of dealing with 
any or all of the various grades of oil 
and fat on the market. Whatever 
method of neutralising is chosen, to deal 
most economically with a given oil, an 
other outstanding consideration is that of 
reducing the free fatty acid content to at 
most’o.1 per cent, This is very 
sary where subsequent hardening of the 
oil is to be effected. 


Washing and Bleaching 


neces- 


As indicated, the oil after neutralisa- 
tion must be washed free from soap and 
alkali. Washing is, preferably carried 
out in a vessel separate from the neutral 
iser; generally it now forms part of the 
bleaching operation, so is done in the 
bleacher itself. Wiuith good graining and 
separation during neutralisation, subse 
quent washing of the oil may often be 
accomplished with water alone. Alter- 
natively the oil may be washed first with 
a dilute solution of common salt followed 
by two further washings with water. Fo1 
this purpose the bleacher is_ provided 
with a spray washing equipment, 

Bleaching is straightforward, provid- 


ed the neutral oil has been washed free 
from soap. The oil before bleaching is 
vacuum-dried, the bleacher being con 
nected to a 1cuum system generally, 
consisting of vacuum pump and con 


denser. The requisite quantity of bleach 
ing earth is then added and agitated with 
the oil for the required period of time 
under reduced pressure and at the tem- 
perature previously decided on as being 
the most suitable for the particular eart! 
and oil. As regards the selection of 


bleaching earths, some earths or com- 
binations of earths and carbons give 
better results than others with certain 


oils, 


The acid and activated types have 
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good bleaching properties, but are noi 
universally tavoured. Possibly the most 
favoured amorg oil refiners in general 
is a combination of a fullers’ earth—N 

1 or No. 2 powder—with an activated 
carbon such as Acticarborme, Carborafti: 
Darco, or Norit. A suitable combination 
of these under specific conditions can be 
evolved for nearly every grade and type 
of oil. When bleaching is completed the 
oil is passed through a filter press which 
removes the earth and leaves the oil 
clear, bright and dry. It is then ready 
for the next stage. 


Hydrogen Production 


Qf all the chemical constants used fo; 
the identification oft edible oils, the 
iodine value is the only one which ts 
markedly affected by hydrogenation. The 
chemist defines ‘* iodine value,’”’ as the 
percentage of iodine absorbed by an oil, 


fat. or wax, It is in fact a measure o1 
the unsaturated elycerides present in ai 


oil or fat and thus the higher the per- 
these unsaturated glycerides 
present in an oil the larger will be its 
iodine’ value. Hydrogenation’ causes 
hydrogen gas to combine with the w 
saturated glycerides so that they become 
saturated : consequently the relative per- 
centage of unsaturated glycerides in the 
hvdrogenated oil is and the iodine 
value is reduced. 

The reduction in iodine value t. 
lirectly proportional to the amount vt 
ivdrogen which has been added to the 
oil and therefore the theoretical quantit, 
of hydrogen necessary can be calculated 
from the difference between the iodine 
value of the original oil and that of the 
hardened product required, 7.e., the unit 
reduction in iodine value. Each unit re 


centage ol] 


less 


{ 
] 
' 


duction inf iodine value, requires ap- 
proximately 34 cu, ft. of hvdrogen pei 
ton of oil. In actual practice, however, 
more hvdrogen than the calculate 


theoretical amount is required, to allow 
for venting, leakage, etc, The figure of 
40 cu, ft. is a common one for calculating 
the size of hvdrogen plant required. 
The provision of hydrogen gas eve! 
for the partial hydrogenation of oils for 
edible invariably represents 
Over4r 


purposes 
50 pel 
hardening operation. It will be realised, 
therefore, that one of the chief problems 
is that of providing a cheap hydrogen 
supply. Although in certain chemica! 
processes .-hydrogen is 


cent. of the total cost of the 


made in large 
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guentities as a by-product, these indus- 
tries are so tundamentally divorced from 
edible oils and fats that utilisation of the 
gas for oil-hardening is seldom effected 
in the same place. In America hydrogen 
produced in such a manner is sometimes 
hydrogenating certain 
chemicals closely allied to the particu- 
ar industry involved. The cost of com- 
pressing the gas into cylinders and the 
iffculty of. transportation, apart from 
the large number of cylinders required 
ven for a hardening plant of moderate 
ize, has not proved economic. Thus to 
lay, as for many vears now, the twuo 
methods of hydrogen production, for the 
ardened oil industry, have been: (1) 
the Steam-Iron Process; and (2) the 
Electrolysis of Water Process, 


useci tO! 


\s recently as two or three years 
ao hydrogen gas, produced commer- 


dally by steam-iron processes, contained 
ther gases which also have a deleterious 
elect on the oil and/or the catalyst and 
the progress of the operation. These may 

e Classified as follows: 

1. Water vapour, which, as steam, in- 
duces splitting of the oil, with the pro- 
duction of free fatty acid. 

2. Hydrogen sulphide, which reacts 
vith the catalyst and renders it inactive. 

3. Carbon monoxide, which, though it 
loes not affect the hardened product in 
any way, under normal conditions of o1l- 
lardening undergoes a chemical change 
vith detrimental effect on the catalyst. 

4. Carbon dioxide and nitrogen, two 
inert gases which, although having no 
effect on either ‘the oil or the catalyst, 
accumulate, with the continuous circula 
ion of the gas and the absorption of the 
iydrogen, until their proportion becomes 
so large as to dilute the hydrogen and 
thus slow down the operation. 


The Steam-Iron Process 


(o-day the production of hydrogen gas 
wy the steam-iron process (Fig. 2) is 
‘vpically represented by the Power-Gas 
Corporation’s process and plant. Hydro- 
gen can be produced in a single-stage 
cyclic process by decomposing steam at 
elevated temperature, with a_ reduced 
iron base contact material. During the 
reaction, which is a reversible one, the 
contact material is oxidised and then re- 
duced again. Particular features of the 
Power-Gas process are the self-contained 
automatic operation, the low ratio of re- 
ducing gas used to hydrogen produced, 
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and the novel methods of purification: 
and in addition either coke-oven gas or 
town gas can be used as the reducing 
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Fig. 2.—Hydrogen production by the 
steam-iron process. 


SEAL 


which it has been the general rule to 
effect this reduction. During the course 
of the process, sulphur products and car- 
bon dioxide are completely eliminated, 
and, by an additional stage of purifica- 
tion, carbon monoxide is reduced to 0.65 
per cent. A typical percentage analysis 
ot hydrogen produced by this method is : 


Hydrogen ” 99.65 
Nitrogen wea 0.30 
Carbon Monoxide 0.05 


Latterly, by the introduction of a fur- 
ther purification, this residual carbon 
monoxide can be reduced to not more 
than 0.005 per cent. 

There are a number of well-designed 
plants available for the production of 
hydrogen by the electrolysis of water. 
Hydrogen made by any electrolytic pro- 
cess contains only oxygen and nitrogen 
as impurities, and a tvpical analysis of 
such a gas is as follows :— 

Hydrogen 
Nitrogen 
Oxygen . ian io oe 

The cost of electrolytic hydrogen, 
however, depends largely on the price 
of available electric current, and only 
with an exceptionally cheap rate, some- 
where in the neighbourhood of 4d. pei 
unit, can it be produced as cheaply as 
steam-iron hydrogen. From a_ close 
study of American technique during the 
past year or so it is very clear that the 
steam-iron process for hydrogen pro- 
duction is considered as the obvious 
method when hydrogenation plants are 
of reasonably large capacity. 

(To Fe concluded) 
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Personal Notes 


Mr. BEN SMITH, National Organiser of 
the Association of Scientific Workers, has 
been called up. His successor has not vei 
heen appointed, 


Sir FREDERICK GOWLAND HOPKINS. O.M., 
F.R.S., retires from the Sir William Dunn 
chair of biochemistry at Cambridge, which 
he has held ‘since 1921, on September 30. He 
will be 82 in June. His suecessor has not 
vet been appointed. 


Dr. R. T. ELWwortuHy, director of the 
chemical and explosives production branch 
of the Canadian Department of Munitions 
and Supply since 1940, has been appointed 
head of the new standards section of the 
War-time Prices and Trade Board set up to 
investigate possible deterioration in quality 
of war-time products, particularly those sold 
to the public. 


Obituary 


Mr. SAMUEL LAWSON, for 56 vears with 
Messrs. William Beardmore and Company, 
steel manufacturers, Glasgow, died in Glas- 
gow on April 20, aged 70. 


Mr. HAMILTON WALKER CRAWFORD, chair 
man of the Briton Ferry Steel and Tinplate 
Agency, and a director of the Briton Ferrv 
Steel Company and the Neath Steel Sheet 
and Galvanising Company, has died at 
Burnham-on-Sea, aged 60. 








New Control Orders 
Starch and Dextrine 


In order to make the most effectivé use 
of the starch and dextrine available, it has 
been found necessary to extend the control 
over these products. Till now the control 
covered the sale and purchase of all starches 
and dextrines, but the use of only certain 
starches and dextrines. In future control 
will extend tothe use of all of them except 
for defined domestic purposes. Traders will 
be required to keep records of usage in 
addition to records of dealings, except when 
the goods are used for domestic purposes. 
The Minister of Food has therefore made a 
new Order—The Starch and Dextrine (Con 
trol) Order, 1943 (S. R. & 0. 1948. No. 608). 
which covers, in addition to the dextrines 
named in the old Orders, the substance 
known as “ thin boiling starch ’’ and in- 
cludes arrowroot in the _ definition of 

starch.”” Under the new Order. which 
came into force on April 25, there is a statu- 
tory obligation on traders to keep records 
of uses (other than demestic) of starches 
and dextrines and on holders of licences 
and authorisations under the Order to com- 
ply with the terms of them. 


LETTER TO THE EDITOR 





Anti-Rust Material 


Sir,—In THE CHEMICAL AGE, January 2 
and January 30, 1943 (1230-31, pp, 113, 143), 
are published two short notes concerning 
auti-rust material, describing the protection 
of metals with coats to prevent their des 
truction, specially by sea-water. Great 
progress has been made in this direction. 
but metal to an immense value _ is_ still 
(lestroyed by rust, especially by sea-water 
corrosion. 

The Germans endeavoured to tackle this 
problem during the last war for other rea 
sons and in a different way. In all possibl 
cases they substituted all metals by non 
imported ceramic materials: stoneware, 
porcelain, steatite, refractories, etc. By 
careful investigation it was found that thes 
s.bstitutions were not “ ersatz’ but in 
inany cases improvements. Therefore the 
Germans continued the development of 
vitreous ceramic materials after the first 
World War, using them wherever it was 
advantageous. In connection with sea 
water one interesting fact might not be 
venerally known: since about 1923 or 1924 
the Germais developed sea mines from sea- 
water-resisting stoneware. 

As regards all the mentioned vitreous 
ceramic materials: stoneware, hard paste 
porcelain, steatite, etc., we are now as far 
advanced in England as ever the Germans 
were.—Yours faithfully. 

FELIX SINGER, D.Phil,, Dr.Ing.. 
M.1.Chem.F. 
South Croydon, Surrey. 
April 26, 1943. 








THE GLASS INDUSTRY 

At the Society of Glass Technology’ s 
recent conference on education, technica! 
training, and research for post-war develop- 
ment in the glass industry, the following re- 
forms were suggested: exclusion from the 
industry of children below the age of 16; 
scientific selection of entrants at the age 
of 16, with organised initiation into their 
iob and apprenticeship where appropriate ; 
half-time continued education of workers 
between the ages of 16 and 18; training in 
foremanship and a general raising of the 
education calibre of foremen (in many cases 
the foremansh:p function could with advan. 
tage be exercised by university graduates) ; 
continued facilities for adult education for 
workers of all ages; the introduction of a 
much higher proportion of technologists of 
university degree standard for research. 
routine control and executive functions; ex 
change of scientific information and results 
of research; interchange of research work- 
ers between industrial laboratories in the 
industry and university research depart 
ments 
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In few spheres have the discoveries 
of science been more warmly wel- 
comed or more widely applied 
than in the non-ferrous metal in- 
. ee dustry. Scientific research and 
ae } standards are the basic founda- 
tions of our manufactures, repre- 
senting a policy that ensures an 
ever-improving performance from 
our productions of 
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Treatment of Molybdenum Ores 


Some Recent Improvements 
by A. G. AREND 


OLYBDENUM is a metal which 

has enjoyed very fluctuating for- 
tunes since it was first isolated more than 
150 years ago, and it was long before it 
received industrial application, at least 
to any great extent. For many years its 
principal use was taken to be that of pre- 
paring experimental equipment for 
laboratory practice, special lamp fila 
ments, and other odd researches, but the 
salts of the metal, which could be 
economically prepared directly from de- 
posits, were more widely utilised. With 
the advent of the last war, molybdenum 
received its first fillip, since steels con 
taining a small percentage of this metal 
were found to give as good physical re- 
sults as those containing a much larger 
proportion of tungsten. The tough strong 
alloy steel aroused much attention at the 
time, as in conjunction with cerium it 
could offer serious competition to the 
more expensive vanadium steels, used for 
armour for the magazines of war- 
ships, and other vital parts. In the 
intervening years, until just before the 
present war, molybdenum experienced 
lean times, and there was one period 
when the demand for the metal almost 
completely disappeared. 


Present-Day Uses 


In the pure metallic condition, except 
for the preparation of special non-fer- 
rous molybdenum alloys and for electri- 
cal research purposes, the metal receives 
only limited application to-day. For the 
preparation of special steels in the form 
of ferro-molybdenum, calcium molyb- 
date, etc., it is now widely utilised for 
different armament purposes. Instead of 
acting as a replacing medium for tung- 
sten, it is nowadays used in conjunction 
with the latter metal, and, in combina- 
tion with nickel, chromium, and other 
constituents, forms a wide variety of im- 
portant alloy steels for rolls, and other 


C 


units which claim the greatest demands 
of high-duty conditions. Consequently, 
increased interest has been shown in 
searching for fresh deposits, some of 
which, fortunately, hail from the U.S.A., 
Canada, and the French colonies. 


Progress in America 


Although much of the original research 
in concentrating, dressing, and electro- 
metallurgical practice was instituted in 
Sweden, Germany in the last war period 
appeared to give most attention to all 
developments of this metal. This was 
first seen in the progress made by 
Chemische Fabrik in Furth G.m.b.H. at 
Furth, and later by the Ampere company 
of Berlin, while Krupp of Essen further 
extended its applications, particularly for 
the linings of heavy guns, for high-speed 
steels, etc. Between the two wars, the 
Molybdenum Corporation of America set 
up what was easily the largest plant of 
the kind in the world for the production 
of the metal, and Germany thus lost what 
at one time appeared to be a monopoly. 
It is worth noting that not a few of the 
special alloys and alloy steels used in the 
U.S.A. are of German origin, and are 
protected by American patents, although 
the actual names may differ. 

In earlier years, ferro-molybdenum 
was the only product which could be ob- 
tained directly from molybdenum con- 
centrates. All other products were re- 
covered indirectly, 7.e., by a somewhat 
lengthy wet extraction process using 
ammoniacal liquors, which processes 
have been described elsewhere, and need 
not be repeated. To-day, the latest 
methods permit of recovering the metal 
directly in a manner formerly believed 
impossible, and hence attention has been 
almost entirely directed towards acquir- 
ing the concentrates as expeditiously as 
possible. The handicaps under which 
molybdenum laboured are, to-day, also 
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dissipated. These briefly were that 

metallurgists were neither capable of 
making the addition, nor of executing 
the subsequent heat-treatment of the 
alloy steel properly,’ and that ‘‘ correct 
heat-treatments and compositions were 
restricted by patents and were not thus 
free for use.’ Chem. and Met. 
1Q1d, JO, QO. 


Eng., 


Milling and Flotation 
In comparing mining pursuits in the 
recovery oT molybdenite concentrates, the 
nature of the improvements made of re- 


cent years will be appreciated. After a 
somewhat elaborate treatment through 
sets of ball-mills, Duplex-Dorr classi- 
fiers, Janney’ air-mechanical _ cells, 


Callow cleaners, and finally vanners, ore 
containing some o.g pel cent. of! molyb- 
denite was tortunate 1! it was raised to a 


























concentration of 65 per cent lo-day, 
. ° 
Fig. 1. Section of one modern type of 


pulverising mill used _ in 
molybdenum ores. 


treating 


using an improved plant lay-out, con- 
centration can be raised to 85 per cent. 
molybdenite. * This relates to an enter- 
prise in French Morocco, in the Azegour 
district, which was set up with the assist 
ance of French, American, and German 
plant, for the Molybdéne Company of 
Paris. Cheap labour made it practicable 
to apply manual picking methods which 
were not economically possible* else- 
where. The ore from the mine is first 
passed through a grizzly which is placed 
ahead of the crusher, while the fines 
which are separated are added to that 
which accumulates from the latter plant. 
This primary separation is accomplished 
by means of gratings, grids, or screens, 
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which are so placed that pieces of the de- 
sired size only will pass through, while 
the large! pleces are diverted and sub- 
jected to turther work. 

[he screening rings are ingenious) 
arranged so. that any spacing required 
may be obtained accurately, and th: 
broken ore can again be passed through 
them by use of belt conveyors In this con- 
nection, a matter of interest is a recent 
development of belt which, 
to-day, can be set up at any odd point to 
withdraw raw material on the shortest 
possible notice. instead of having to de- 
pend on the usual storage bins. The 
system is made up of a series of mount 
ing-seats which may be placed on rough 
terrain, after which the alignment of t! 
belt itself can be trued-up as require 
When the material has been withdra\ 
to a certain extent, an additional secti 
is added to the belt, accompanied 
fresh mounting-seats, thus extending 
total length so that a loose pile can be 
easily handled, _The fine mass from the 
crusher and the grizzly is passed through 
a universal type of vibratory screen, but, 
in view of the small content of molyb- 
denite in the original ore, picking has 
then to be performed before the process 
with further. sy —stthe 
method of ejection from the vibrator 
screen, the oversize material is con- 
veniently spread out on two belts and 
thus lends itself to simple picking. It is 
now that advantage is taken of cheap 
manual labour, whereby the waste 
material is easily identified and sorted 
out, leaving the lumps of crude molyb- 
denite to pass directly for comminution. 

Where it happens that certain materia! 
is more difficult to identify than others 
rather a rare occurrence except where 
some defect has caused excessive waste 
to be present), use is made of a prepared 
ultra-violet ray screen. This usually 
makes the molybdenite appear in a more 
distinctive colour, and thus assists the 
hand-picking. The picked lumps are 
transferred directly to another conveyo! 
belt which leads the mass to crushing 
rolls; these reduce it to about 0.6 inch 
size, after which it is again screened. 
Arrangements are also made for collect- 
ing what might be termed intermediate 
material, z.e., fines of under o.8 inch 
size, which are also made to pass to the 
fine-grinding department. 

Much competition has existed between 
rival firms in connection with the type 
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of mill best adapted .-to 
reducing the mass_ to 
suit the prevailing flota- 
tion conditions. See 


Fig. 1), While tube-mills 
have so. tar prevailed, 
efforts have also _ been 


made to revive improved 
forms of existing rotary 
crushers and modern pul- 
verisers. Recent designs 
of these are equipped with 
a screw teed and with the 
shaft suspended as to its 
upper part in a spherical 
bearing, while the lowe: 
end is supported eccentric- 
ally in a revolving sleeve; 
but various models exist, 
all of which aim at obviat- 
ing idle time, although the 
latest tube-mills claim similar character- 
istics. [he fine-grinding plant is linked up 
with a duplex grid-type classifier, so that 
the fineness of the slurry as received from 
it amounts to 75 per cent, passing through 
a 4o-mesh sieve, It is claimed that only 
3 per cent, 1s retained by a 32-mesh sieve. 
The mass is now ready for flotation 
treatment, and is conveyed by an air-lift 
pump to a mixer for incorporating the 
selected reagents. 

Molybdenite fortunately lends itself to 
good concentration by existing flotation 
methods, although it is known that 
specially selected reagents were in the 
course of being tried out both in Colorado 
and in Morocco. Should vanadite (Sp 
gr. 6.6-7,1) make its appearance, the 
separation at times is rendered more 
complicated, but this applies particularly 
when lead molybdate, or wulfenite (sp. 
gr. 6.7-7.0) has to be dealt with, as the 
specific gravity of the two minerals are 
alike, Wath improved flotation, as dis 
tinct from ordinary milling concentra 
tion using traditional tables and slimers, 
these difficulties largely disappear. 
Selected oils, from which satisfactory re 
sults have been secured, have been pre 
ferred for molybdenite, the most popular 
being mixtures of pine oil and kerosene 
or paraffin oil, until recently when 
special reagents were substituted which 
so far do not appear to have been 
divulged. 


Fig. 2. 


Research on Impurity Separation 


Batteries of Callow-McIntosh cells. 
connected in series. receive the flotation 
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Disc filter for dewatering the final concentrate. 


slurry and are responsible for making 
the preliminary separation, whereby the 
tailings are practically free trom molyb- 
denite. In order to separate oul the high- 
erade concentrate, a further small. bat- 
tery of cells of the same make, again con. 
nected in series, is used, but the waste 
material this time has to be returned to 
the mixer, and passed through for further 
flotation in the usual manner. It appears 
that some little difficulty was found with 
material from the Morocco deposit be 
cause of the appearance of small propor- 
tions of copper pyrites. Molybdenite 
possesses a specific gravity of 4.44-4.5, 
while that of copper pyrites ranges trom 
4.1 tO 4.3, although on occasion it Is 
known to be slightly higher. The margin 
is thus not very large, and copper is un- 
desirable in the resulting molybdenum, 
particularly if it has ultimately to be con- 
verted to ferro-molybdenum which is. the 
main outlet for consumption. Research 
was instituted to acquire fresh flotation 
reagents, and selective flotation was ap- 
plied, whereby it was claimed that the 
copper pyrites was prevented from float- 
ing. In this connection, it may be of 
interest to note that methods of a similar 
character had previously been carried out 
for causing the latter material to be pre- 
cipitated out. This relates to the direct 
use of the selective precipitation of dif- 
ferent sulphides according to _ their 
respective affinities, by varying the acid- 
ity, temperature, conditions, etc. In the 
light of recent researches using automatic 
recording #H value controllers, this work 
should be appreciably simplified and 
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facilitated, particularly as copper and 
molybdenum belong to different groups. 
Although molybdenum is precipitated as 
sulphide together with copper by the 
familiar hydrogen sulphide treatment, 
molybdenum belongs to the arsenik 
group, and there is thus a variety of 
methods which can be adapted to suit 
flotation conditions and prevent the cop- 
per from floating. (It will be noted that 
American analyses of ferro-molybdenum 
reveal no copper, although in earlier 
years Sisco pointed out that the U.S.A. 
navy contemplated the use of molyb- 
denum and copper together), 

The final concentrate from the cells is 
dewaterec by the use of a disc filter, of 
which there have been many different 
variations in design, all more or less 
operating on the same principle. The 
final concentrate, which, as noted, con 
tains 85 per cent. MoS., has to be dried 
before being despatched to the smelter, 
as’ some 15 to 18 per cent. of moisture 
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must be removed before it can reach this 
high figure. Drying is performed by 
direct heating on a small hearth, as the 
latest scoop dryers do not justify the 
expense for this crude class of material. 

Most attention nowadays requires to 
be given to dressing, and other pre- 
liminary treatment, up to the point of 
converting to the ferro-alloy, or oxide, 
which to-day has been raised to a fine art. 
Though armament uses claim most atten- 
tion at present, the future otf molybdenum 
under peace conditions will repay con- 
sideration, since just before the present 
war it was beginning to enjoy increased 
popularity for bank vault metal, elec- 
trical resistance alloys, special wires 
of increased elongation, high-pressure 
boiler plates, etc. Molybdenum com- 
pounds were also gaining ground in the 
india-rubber, lubricant, pottery, leather, 
silk, and chemical industries, and its 
uses as a catalyst, and in the purification 
of medicines must not be forgotten, 








Impurities in Copper 


Effect of Tellurium, Selenium and Bismuth 


APERS on ‘*The Properties of Commer- 

cial Coppers containing Selenium, Tel- 
lurium, and Bismuth ’’ by Mr. G. L. Bailey 
and Mr. A PC. Hallowes. and * The Effect 

| 

of Selenium, Teliurium, and Bismuth on 
Deoxidised Copper for Tube Manufacture ”’ 
by Dr. M. Cook and Mr. G, Parker were 
discussed at the recent annual meeting of 
the Institute of Metals. The former des- 
cribed investigations on the effects of selen- 
ium and tellurium on the manufacturing and 
working properties of Empire fire-refined 
coppers, the possibility of using Ookiep cop- 
per to dilute Rhokana copper, the behaviour 
of mixtures of these brands in tube manu- 
facture, the mechanical properties of the 
tubes, and the properties of strips rolled 
from the same mixtures. General conclu- 
sions drawn were that while effects of 
selenium and tellurium on copper and per- 
missible limits for these impurities cannot 
be closely gauged, owing to the greater 
effects of other elements present, it is clear 
that in amounts of the order of 0.02-0.03 per 
cent. and more, these elements reduce the 
ductility of copper in operations at atmo- 
spheric temperature. It should be empha- 
sised that the effects are not so great as to 
make copper unsuitable for less severe 
operations, and the presence of these ele 
ments does not render copper unsatisfac- 
tory for all applications. At the same time 
small amounts of these elements may deter- 
mine the suitability of an otherwise pure 
copper for drastic treatment. The effects 


of selenium and tellurium on hot-working 
properties appear to be slight in high-tem- 
perature notched-bar tests, but their influ- 
ence on the hot-piercing behaviour of billets 
may be considerable. 

A summary of the second paper was read 
by Mr. Cook, who said the work concerned 
observations made on the processing tuto 
tubes by hot-piercing and cold drawing, of 
91 heats of arsenical and non-arsenical de- 
oxidised copper containing additions of bis- 
muth, selenium and tellurium, separately 
and together, in nominal amounts ranging 
up to 0.006, 0.04, and 0.04 per cent. respec- 
‘ively. Bismuth alone was found to have no 
adverse effect on the hot and cold-working 
properties of the coppers, and no harmful 
effect could be traced to the presence of 
selenium in the absence of bismuth and tel- 
lurium. ‘There was, however, some evidence 
that tellurium alone may be more harmful 
than selenium alone. The simultaneous pre- 
sence of bismuth and selenium was condu- 
cive to cold shortness, the degree of which 
increased with bismuth and selenium addi- 
tions. Tellurium together with bismuth 
was found to have a more detrimental effect 
than the simultaneous presence of selenium 
and bismuth. Evidence was also obtained 
which indicated that the embrittling effect 
arising from the presence of bismuth and 
tellurium was somewhat decreased by sele- 
nium. 
and large, was more pronounced in arsenl- 
eal coppers than in non-arsenical coppers. 


The effect of these impurities, by 





M 


A 


of I 
in 1 
tiall 
ing 
thin 
grea 
the 
Fin 
celle 
this 
the 
diti 
in 1 
give 
trea 
gau 
has 
trea 
ing 
and 
1). 
for! 


Case 


TABI 


Galv 


Corr 


Gaiv 


Corr 


aly 
ing 
of 
con 
The 
inte 
in 
apy 
ally 
Twi 
viz. 
The 
ster 
~ 


dem 
194: 


lls 


cing 
em- 
ifiu- 
lets 


ead 
‘ned 
ito 
, of 
de- 
bis- 
itely 
ging 
pec- 
e ho 
king 
mful 
e of 
tel- 
ence 
mful 
pre- 
ndu- 
hich 
rddi- 
nuth 
ffect 
nium 
Lined 
ffect 
and 
sele- 
‘senl- 
pers. 


3, by 





MAY I, 1943 


THE CHEMICAL AGE 


Metallurgical Section—481 


Some Modern Rustproof Coatings” 
Corronising and Lead Plating 
by H. SIMON, B.Sc., A.I.C. 


MONG modern processes of electrode- 


posited rust-proofing coating, one worthy 


of mention is corronising, recently developed 
in the U.S.A. The process consists essen- 
tially in plating the steel, after alkali clean- 
ing and anodic etching, with an extremely 
thin nickel deposit followed by a rather 
greater thickness of zinc and heat-treating 
the composite coat. Rimbach (Metal 
Finishing, Jaly, 1941, 360) claims that ex- 
cellent corrosion resistance is obtained by 
this method; this claim if substantiated, has 
the great value, especially under present con- 
ditions, of effecting considerable economies 
in valuable raw materials. Tables I and II 
give some of Rimbach’s results. The heat 
treatment is variable, depending on the 
gauge of the metal coated, the conditions it 
has. to withstand and so on, but a typical 
treatment would consist in heating the coat- 
ing for six hours at, say, 350° C. The nickel 
and zine thicknesses are of the order of 
).000024 in. to 0.000125 in., in the case of the 
former, and 0.000075 in. to 0.000250 in. in the 
case of the latter. 


TABLE I.—COATINGS ON No. 22 GAUGE STEEL SHEET. 


Thickness, inches. Salt 
spray hours 
Nickel. Zinc. before 
' failure. 
Galvanising 0.7 oz./sq.ft. - 0.0006 60 
- 1.25 om - 0.0011 200 
es 9.5 ” — 0.0022 500 
Corronising 0.000025 0.000075 60 
0.000060 0.000130 300 
0.000090 0.000120 500 
TABLE II.—COATINGS ON NO. 9 WIRE. 
Salt 
Thickness, spray hours 
inches. before failure. 
Gaivanising 0.345 oz. sq. ft. 0.000580 70 
- 0.500 =, . 0.000850 120 
- 1.25 - .. 0.002000 240 
: - Ni 0.00010” 
Corronising an 0.00010” 140 


Lead Plating 


Lead, plating has not, in the past, received 
any great attention as a rust-proofing coat- 
ing bn steel because of the ready availability 
of zinc and cadmium, which ¥re generally 
considered to be superior in this respect. 
The war has, however, led to an increase d 
interest in the metal as a protective for steel 
in general use, as opposed to its special 
application where resistance to acids (especi- 
ally sulphuric acid) is concerned. There are 
two baths commercially used for lead plating 
viz., the fluosilicate and the fluoborate baths. 
The fluosilicate bath cannot be employed on 
steel without a copper undercoat and it is not 





* Extracts nme a paper presented to “the Electro- 
depositors’ Technical Society (J. Electrodepos. Tech. S., 
1942, 18, 21-33). 


really suitable for electro-plating work; it is 
therefore chiefly used in_ electro-refining 
processes. 

To all intents and purposes the only 
present-day bath of interest to the electro- 
plater is the fluoborate bath. Gray and 
Blum (Electrochem. Soc. Pre-print 80-39, 
October 4, 1941) recommend the following 
solution for the deposition of good lead de- 
posits up to 0.05 in. in thickness and for 
barrel plating: , 

Basic lead carbonate, 300 gm./litre 

o0 per cent. hydrofluoric acid, 480 gm. 
litre. 

Borie acid, 212 gm./litre 

Glue, 0.2 gm./litre 

Temperature, 77° F.—105°F, 

Current density, 10—30 amp./sq. 

Anode corrosion is practically 100 per cent. 
but pure lead anode should be used to prevent 
sludge formation and “ treeing’’ of the 
deposit. ‘The perchlorate lead bath also re- 
ceived much attention of late and promising 
experimental work has been carried out. It 
has not vet reached the stage of general 
commercial application, however. 

Lead deposits of 0.0005 in. to 0.0010 in. 
in thickness give reasonable protection 
against if of low porosity, but 
owing to the soft nature of the metal. breaks 
in the coating occur relatively easily if it 1s 
subjected to abrasion; lead is cathodic to iron 
so that rusting is prone to occur at such 
breaks more readily than with zine deposits 
under conditions of high humidity. With 
heavier deposits still, the mechanical proper- 
ties of the coatings are improved and better 
durability is obtained. For the testing of 
the porosity of lead deposits Gray and Blum 
recommend washing the plate in 10 per cent. 
sulphuric acid to remove particles of iron or 
iron oxide on the surface and treating with a 
solution of 20 gm./litre of sulphuric acid and 
10 gm./litre of potassium ferricyanide. 
Brrght blue spots appear within about one 
minute to indicate the presence of pores in 
the coating. 

Good adhesion of lead deposits to steel is 
obtainable only if special care is taken in the 
pre-cleaning treatment; for this reason cop- 
per is often used as an undercoat to lessen 
the risk of the deposit lifting, although such 
an undercoat is bv ro means essential. Thin 
copper deposits under the lead do not matert- 
ally improve the corrosion resistance of the 
deposit, but heavier undercouats are of vaiue. 
Lead deposits of 0.003 in., are relatively 
easily applied in a little over one hour at 
20 amp./sq. ft., and when the coating thick- 
ness is of thig order the finish is very durable. 


corrosion 
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Cypritic Steels* 


Acid-Resisting Properties 


YPRITIC steels have many extensive 

uses in engineering where acid-resisting 
properties are required, according to Dr. 
W. H. Haifield, F.R.S., writing im the 
Shipping World in reply to previous articles 
on these alloys Cypritic steel is copper- 
containing, comprising 74 to 76 per cent. 
iron, 16 to 18 per cent. chrome and 8 per 
ceut. copper. The major, iron-rich, coustitu 
€ iil probably eontains 4 to a per cent, ol 
copper; the copper-rich constituent:  con- 
iains up to 80 per cent, of copper with 
chrome, iron, and minor quantities of man- 
ganese and silicon. This part is called 

evprite,’ hence evpritic. 

Dr. Hatfield, who is a director of Thos. 
Firth and John Brown. Ltd., and Firth 
Vickers, Ltd., writes: It is some 18 vears 
sthee mvestigators 1n America suggested the 
range of composition in which the Digby's 
allovs--cypritie steels—are to be found. 
These alloys have not achieved industrial 
importance. it has always been possible, 
until recently, for such copper-containing 
steels to achieve success by relative merit, 
and if thev could pe effectively produced 
and had compelling properties, there would 
be no difficulty Low. Steels of this class 
cannot, of course, be regarded as In any way 
substitute materials for ordinary mild steel 
and the low alloy steels, but they have very 
extensive uses in many branches of eng1- 
neering where their high anti-rust and acid 
resisting properties, coupled with a range 
excellent mechanical properties, 
have found them wide employment. 

In spite of production difficulties, which, 
certainly for the present, rule out this type 
of material as an industrial proposition, it 
is possible with special and meticulous care 
to obtain worked-down samples, so that con- 
sideration can be given to the properties of 
the ultimate product. For example, a 
sample bar having the composition per 
cent.-: carbon. 0.03: silicon, 0.45: mangan- 
ese, 0.36; chromium, 17.81; copper, *.09; 
and nickel, 0.08, was tested with the fol- 
lowing results : 

Yield point, tons/ Longitudinal Transverse 


of very 


sq. in. 26.9 97.5 
Maximum _ stress, 

tons/sq. In. e 5 5 39.6 
Elongation per 

cent. 32 17.5 
Reduction of area 

per cent. sit 65 34 


closed flat crack formed 

without 

cracking fiat. 
noted that the elongation on 


Bend test 
when closed 


[t will he 


* Extracts from The Shipping World, February 17, 
1943, p. 187 and 15s 


the transverse test piece is very much lower 
than on the longitudinal test piece. lt 
was hor possible to carry out an Izod test 
on the small amount of material available. 
Corrosion tests on samples from this bar 
gave results indicating that the material 
was definitely inferior in acid resistance to 
I8 8 chromium-nickel steel. 

Again, a sample of tube with 3/16 in, 
wall thickness was examined :—Composi-. 
tion per cent.: carbon, 0.04; silicon, 0.47; 
manganese, 0.30; chromium, 17.01; copper, 
8.17; nickel, 0.11. 

Mechanical properties\: Dimensions of 
parallel, .247 in, x .13in. = .0321 sq. in; 
vield point (tons/sq. in.), 39.1; max. stress 
(tons/sq, in.), 50.2; elongation per cent. on 
fV A. hardness, 214 Brinell; bend 
test, closed flat satisfactorily. 
tests were carried out on 
emeried samples the results being given in 
the table with comparative figures for a 
standard !8/&8 chromium-nickel steel in the 
case of the acid tests. 


toi 


Corrosion 


Concen- Tem- Loss in wt. 

Reagent tration. pera- Time. (gm./Sqg.cm.) 
ture. Cypritic 18/8 
tubine. Steel. 
Nitric Acid $.G. 1,20 20°C. 24hrs. 0.0024 000 
Hydro Conc. 0.1190 .1L508 
chloric Acid 10 - 0.0455 0048 
2.0% - - 0.0164 0032 
Sulphuric 50 0.0685 0688 
Acid 5 0.0227 0006 
0.5 sa 0.0100 0000 
Phosphoric 50 b.p. a 0.0007 0004 

Acid 

Acetic Acid B.P. b.p. 0.1140 .0056 


Slight rusting in- 
dicating a little 
inferior to 18/8 


Sea Water Immersed Room 48 hrs. 


The material showed in these tests a dis- 
tinetly inferior acid-resistance as compared 
with 18/8 chromium-nickel steel, but at the 
same time it possessed Qquite appreciable 
resistance to corrosion. 

One of the major claims for the chro- 
mium-copper steels is that they are free 
machining. This claim is’ undoubtedly 
justified, but in this connection the mate- 
rial should be compared with the free 
machining ehromium or chromium-nickel 
steels, which are produced without any of 
the troubles associated with the cypritic 
material and with higher corrosion resist 
ance than the chromium-copper 
where service conditions make this desir- 


steels 


able. Summing up, therefore, it can be 
agreed that the cypritic type of steel, if 
successfully and economically nmanufac- 


tured, has quite useful properties. On the 
other hand, even so, these properties are 
not outstanding, and can be more than met 
by existing free-machining rustless irons and 
steels of the plain chromium or chromium- 
nickel types, 
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Electroplating on Aluminium” 


The Development of Satisfactory Finishes 


LEC TROPLATES on aluminium, sueh 

as bright chromium, nickel and oxidised 
copper, brass and silver, are used primarily 
for their appearance and the resistance to 
wear which they afford. These’ electro- 
plates, while they are perfectly satisfactory 
where the corrosion conditions are not too 
severe, may not be satisfactory for con- 
tinuous outdoor exposure. Chromium ap- 
plied directly on aluminium has several 
desirable characteristics. The coatings are 
ornamental, have high resistance to abra 
sion and resist alkaline solutions particu- 
larly well. Zine electroplated on aluminium 
has been used to improve the electrical coun- 
tact characteristics of the aluminium $sur- 
face. Ziiue or cadmium electroplates have 
also been used to inerease the life of alu- 
ninium in certain corrosive environments. 


Surface Preparation 


The solutions and technique employed 
for electroplating on aluminium are much 
the same as for other metals. The impor- 
tant difference lies in the method of surface 
preparation. Aluminium and its alloys re- 
quire special surface treatment if the elec 
troplate is to show good adhesion, particu- 
larly where there is oécasional exposure to 
moisture. Aluminium, even after this 
special preliminary treatmeut, always bears 
au thin film of oxide on the surface If the 
proper treatment has been employed, how 
ever, the electroplate will show good adhe- 
sion and serviceability on aluminium. The 
most effective surface treatments produce 
microscopic pits or cavities which provide 
anchorage for the electro-deposited metal. 
The secret of an effective treament lies in 
making these pits of suitable shape and 
sufficiently small and uniformly distributed 
to anchor the coating firmly and permit the 
applications of a relatively smooth electro- 
plate. The surface treatment employed 
should be adapted to the particular product 
and alloy composition to be plated, 

The first step in surface preparation is 
usually an alkaline cleaning treatment, such 
as immersion in a hot solution of sodium 
carbonate and tri-sodium phosphate (1 to 
5 For the 
surface preparation of wrought products a 
widely employed procedure has been to 
treat the surface with a hydrochloric acid 
solution containing small amounts of nickel 
chloride, iron chloride, or manganese sul- 
phate. The time of treatment and the tem- 
perature and composition of the solution 
are determined by experiment for the par 
ticular work in hand. In the case of alu- 


* From ‘“* Finishes for Aluminium,” by the Aluminum 
Company of America, Pittsburgh. 


minium alloy castings, a useful procedure 
has been to etch the casting with a nitric 
acid/hydrofiuorie acid -solution (3 parts 
conc. HNO, to 1 part of cone. HF). Accord- 
ing to a patent of the Aluminum Company 
of America there is now available a pro- 
cedure, registered under the trade-mark 
‘* Alrok,’’ which is .well adapted for the 
treatment of wrought aluminium products 
preparatory to plating. A process developed 
by the Krome-Alume Corporation, of Lock- 
port, N.Y., is also being employed for elec- 
troplating aluminium. 


Nickel Plating 


Nickel is a metal that is commonly plated 
directly on aluminium, In fact, a prelimin- 
ary nickel plate may be employed as a foun 
dation for certain other plates, particular] 
chromium, which when plated over buffed 
nickel is more attractive than when it is 
plated directly to the aluminium. The sur- 
face should be given a preliminary cleaning 
and treatment as described above. The 
choice of a method will depend on the par 
ticular product, whether it be a mwreught 
metal or a casting, and on the particular 
tvpe of finish desired. ‘The plating solu- 
tions employed are those in general use for 
the application of nickel electroplates on 
other metals; they should have good throw- 
ing power and give a soft smooth coating 
which can be readily buffed to a high tustre. 
The usual lime buffing compositions may be 
used. Heat treatment of nickel-plated alu 
minium parts offers a distinct improvement 
in the adhesion of the nickel deposit. For 
the common wrought alloys, heating 6 hours 
at 150°C. is suggested. For moderate out- 
door service a deposit at least 0.001 inch 
thick is reconimended. Generally, the 
thicker. the deposit, the higher the resist 
ance to corrosion, 


Chromium Applied Directly 


Chromium can be applied directly to 
aluminium from an_ ordinary chromium 
plating bath. For cleaning, a short treat- 
ment in the alkaline cleaner already men- 
tioned, followed by immersion in hydro 
fluoric acid, is all that is required. A slight 
attack of the aluminium appears necessary 
to secure an adherent deposit. The chro- 
mium invariably emerges from the bath 
with a dull grey colour. When plated from 
a hot solution (48°C.), the colour is lighter 
than when plated from a _ cold solution 
(26°C'.), but the deposit from the cold solu- 
tion is more readily polished to a_ high 
lustre. This finish is not quite equal in 
hrightness to chromium over nickel, but has 
numerous applications. Not all chromium. 
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polishing compounds are equally satisfac- 
tory for polishing ‘this finish. Test of the 
materials of the various manufacturers will 
indicate the most suitable compound, Heavy 
deposits of hard chromium plate (0.001 to 
0.01 inch) are applied to aluminium alloy 
castings to increase resistance to abrasion. 

Zine is plated an aluminium in a thin 
layer from a cyanide solution. Plating may 
then be continued in an acid zinc plating 
solution. Where zine alone is the meta! 
coating, the plating is quite resistant to 
corrosion. When other metals, such as 
nickel or copper, are applied over the pre- 
liminary zine coating, the product does jot 
resist corrosion well, but may blister or pee! 
on exposure to moisture, because of the 
difference in electrolytic solution potential 
between these metals and aluminium. Zinc 
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alone, on the other hand, has been used fo 
resist certain types of corrosion. 

As has been mentioned, the nickel deposit 
may serve as a foundation for a variety of 
other plates. Chromium may be applied 
over nickel from ordinary chromium baths. 
The finish is bright, and satisfactory in 
resistance to corrosion. Copper may also 
be applied over the nickel from either a 
cyanide or an acid bath. Generally, the 
acid bath is better, for it has less tendency 
to undermine the plating, and particularly 
good nickel plating is needed. Silver may 
also be readily applied to the _ nickel. 
Coloured or oxidised finishes may be applied 
on these deposits by the usual procedures. 
In a few instances, where the colouring 
solution is strongly alkaline, it is advisable 
to reduce the strength of the alkali. 








The Doulton Dechromator 


Economy in Plating Solutions 


HE Doulton Dechromator is designed 


to lengthen the period of service of. 


chromium-plating selutions the nece*=1iy 
for which is emphasised by the present 


serious shortage of cliromic acid. The 





The Doulton Dechromator. 


apparatus consists of a evilndrical dia 
phragm or porous yot which is suspended 
from the cathode bar by a close-fitting 
hook, which conveys the current by means 
of a cross-section conductor to four steel 
cathodes spaced uniformly in the pot. A 
cover prevents the escape of spray. 


In use the porous pot is filled with plat- 
ing solution to within 41n. of the top, and 
is suspended by its hook feow the cathode 
bar. An average voltage across the bath 
of from 6-8 volts is maintained while the 
eurrent density permissible for the dechro- 
mator is approximately 200 amps. The 
apparatus its shifted aiong the bar to differ- 
ent points every thirty minutter and_ the 
solution in the tank is stirred. 

The theory of operation is as follows: 
when a chromium bath is first put into ser- 
vice, the content of: trivalent chromium 
(Cr,O.) present in the solution is low but 
it increases during the plating process, until 
it becomes excessive and causes an increase 
11 the resistance of the bath. This is ae- 
companied by a falling off in the appearance 
of the deposit until finally it becoines un- 
acceptable. The content of trivalent 
chrome in the solution should not be allowed 
to exceed 2 grammes per litre and when 
this amount is reached the dechromator 
should be put into operation. The increase 
of the trivalent chrome is caused by the 
reduction of the hexavalent chrome in the 
neighbourhood of the cathode film and to 
remedy it one employs anodic oxidation. By 
this process, the trivalent chrome is gradu- 
ally reformed into hexavalent chrome untib 
more workable proportions are reached. 
During electrolysis, owing to the reducing 
action of hydrogen at the cathode, chromium 
chromate is formed, but this is isolated by 
separating the anolyte from the catholyte 
by the cylindrical diaphragm which is sem1- 
permeable and permits the passage of cur- 
rent while maintaining separation of the 
electrolyte. 

The oxidation of trivalent chrome should 
be carried out as necessary, say once a week, 
for an approximate period of two hours, 
for every 110 gallons (500 litres) of solution, 
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Parliamentary Topics 
Non-Skid Roads 


N the House of Commons recently Sir 
Lw. Brass asked the Parliamentary Secre- 
tary to the Ministry of War Transport 
whether, in the post-war planning of the 
London street, he would take powers to 
prevent local authorities from surfacing 
their streets with wooden bricks, which form 
@ treacherous surface in wet weather, in 
view of the fact that the composition of a 
non-skidding surface is now well known. 

Mr. Noel-Baker said that shortly before 
the war began, a committee was set up by 
the Ministry of Transport, with the help of 
the D.S.1.R., to investigate the question of 
skidding on streets paved with wooden 
blocks. In its first report, presented in 
1940, i recommended forms of surface 
treatment which had, in practice; proved 
effective. The Committee had continued 
their experiments On the subject, and a fur- 
ther recommendation on the subject would 
shortly be made. In view of these facts, 
he was not at present satisfied that it 
would be wise to adopt the course proposed 
by the questioner. : 

Penicillin 

Major Lyons asked the Minister of Sup- 
ply whether he would give the names of the 
members of the committee set up to report 
upon penicillin and to conduct clinical trials 
thereon; on what date did the work begin; 
and when was a report to be expeated. 

Sir A. Duncan replied that the first meet- 
ing of the committee was held on October 
13, 1942. The committee, whose object was 
to secure that all available information re- 
garding clinical and chemical trials and 
methods of production was collected and 
exchanged and that everything possible was 
done to promote the most rapid develop- 
ment, comprised: Mr. Arthur Mortimer, 
Deputy Director of. Medical Supplies, Minis- 
try of Supply (Chairman); Professor A. 
Fleming, St. Mary’s Hospital; Professor 
H. W. Florey, School of Pathology, Univer- 
sity of Oxford; Professor H. Raistrick, Lon- 
don Sehool of Hygiene; Sir Robert Robin- 
son, Dyson Perrins Laboratory, University 
of Oxford; Dr, C. R, Harrington, Medical 
Research Council; Dr. A, N. Drury, Medi- 
cal Research Council; Dr. V, D. Allison, 
Ministry of Health; Professor I. M. Heil- 
bron, University of Cambridge: Lt.-Col. Sir 
Russell Wilkinson, Military Medical Ad- 
visor, Ministry of Supply; together with 
representatives of firms engaged in produc- 
tion of penicillin. 


Chilean Nitrates 
Last week Mr. John Dugdale asked the 
Minister of Economie Warfare the quanti- 
ties of copper and nitrate to be shipped from 
Chile to Spain during this year. Mr. Foot 
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replied that the United Nations had arranged 
to purchase the whole of Chile’s exportable 
surplus of copper in 1943, and there would 
be no export of this commodity from Chile 
to Spain. [It was impossible to foretell the 
precise quantities of nitrates that would be 
shipped, but Spanish imports of nitrates 
from all sources would in any case be sub- 
stantially lower than those in normal peace- 
time years. 


Underground Gasification of Coal 


Sir Percy Hurd asked the Minister of 
Fuel whether he had made the promised in- 
quiries as to the working of the large-scale 
plants in the Donetz Basin and elsewhere in 
Russia for the underground gasification of 
coal and as to the result of experiments in 
the United States for the extraction by deep 
boring behind the coal-face of fire-damp for 
commercial uses. Major Lloyd George re- 
plied that reports had been asked for, but 
had not yet been received. The questioner 
then asked whether the Minister was aware 
that the B.B.C. recently stated in the Scot- 
lish news service that experiments in the 
casification of coal underground were now 
in progress in a Scottish mine, The Minister 
said he believed that a small experiment was 
being carried out. He would let the mem- 
ber have particulars about underground 
gasification as soon as possible. 


Location of Industry 


In reply to a question from Mr. Bowles 
as to the reason for the extension of the 
Location of Industry Order to cover pre- 
below 3000 sq. ft. in area, Mr. 
Dalton replied that, under the location of 
Industry (Restriction) Order, 1941, the 
starting of any form of production in pre- 
mises of 3000 sq. ft. or over in area, or a 
change-over in the type of production car- 
ried on in such premises, was subject to 
the issue of a licence by the Board of Trade. 
With the progress of the war it became 
essential to cover all premises, whatever 
their size, so that there should be no waste 
anywhere of our resources, whether of 
Space, raw material, or labour. Accord- 
ingly, following consultation with the 
Ministry of Production, an Order was made 
in October last abolishing the exemption of 
premises below 3000 sq. ft. in area, 


mises 


Strychnine as Mole-killer 


Mr. R. Morgan asked the Minister of 
Agriculture whether he was encouraging 
the use of strychnine to kill moles. Mr. 
Hudson answered ¢hat he was, subject to 
suitable safeguards, 





The fact that goods made of raw materials 

in short supply owing to war conditions 

are advertised in this paper should not be 

taken as an indication that they are neces- 
sarily available for export. 
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General News wi 








Little vitamin A is lost when egys are 
dried , acco rding to biol gical 
( anadian dehydrated CL es. 


A £25,000,000 fund : 
organisation for the paki ng industrv¥ is pro 
lected by the London Master Bakers’ and 


( nfectioners: Protection Society 


she A.T.C. Educational 


Advisory Com 
ee, just appointed by Secret ary of Stat 


adssavs mud { | 


stablish ad reseaf’t 1 


fo r Air. inclu les a chemist, Dr. H. Schofield. 
Drity ipa! ol Lor ohboro io] ( eve, 
A man who obtained £50 See means of 


forged 


documents from thi Savings bank at 
I.€.1, Metals, Ltd., has been sentenced to 


SiX mont! imprisonment! 


Messrs. British Unicorn and the Berv!lium 
Smelting Company announes that thei 
othces have been moved to 36/38 S uthamp 


ton Street. Strand. Le don. W 2. (TEMpl 


Bar 7828 and 7829). 


Proceedings have been instituted on behalf 
of the Minister of Supply against Slugs, Ltd 
for sale without licence of non-ferrous scrap 
The hearing will take place on Mav 6, 


Bromley Court. Kent 
British exports of animal charcoal to 
{ anada have been discontinued. rep ri 
Canadian Chemistry and Process Industries 
Formerly Canadian companies secured then 
requirements of this commodity from thi 
United Kingdom. 
British railways hav: 


lo Thre 


lent a specia coac]} 
Ministry of Fuel for a four months 
tour, and the Ministry of Information has 
fitted d fnel-econom\ exhibition Into the 
coach. The exhibition was opened by Com- 
mande) Stephen King-Hall, M.P.. On 
Wednesday, 

Numerical and classified lists of D.T.I). 
Specifications published by the Ministry of 
Aircraft Production, with — th list if 
relevant British Standards, and specifications 
cancelled since April, 1930 (have been issued 
by H.M. Stationery Office (price 5d. post 
Tres 

Warning about chemical sprays for fruit 
trees has been issued bv the Munistrv of 
Agriculture. Lead and other 
arsenical washes are dangerous to honey bees 
which pollinat: fruit trees. They should not 
be spraved between the time the buds ope 


arsenate 


and the petals fall 


At the recent annual general r.eeting «| 
Messrs. Lacrinoid Products, Ltd, the chan 
man. Mr. T. L. Horabin, M.P., stated 
90 per cent. of the firm’s staff are now women, 
most of whom came without anv kn wl do 
of factory work, but who, in a very short 
time, have earned the titl of 
crattsmen., 


ai 


tustifiably 


-From Week to Week 


The twenty-fifth Streatfceild Memoria 
Lecture, ““Some Notes on Water Treatment.’ 
by Russell G. Pelly, F.I.C.. has heen pub 
lished in booklet torm bv the In ‘titute ‘'.) 

hemistrv. 


Oil distributors throughout the countrs 
have received a letter from the chaiyman of 
the Oil Distributors’ Emergency Council con 
taining suggestions that may be helpful in 
carrving out a campaign for the reclamation 
ol waste oil. 

Leaflet No. 1 in the series 
the Detection of Toxie Gases in Industry. 
issued DY the D.S.I.R.. has been republished 
al the reduced price of Ys. 6d. I} deals wit] 


Methods for 


thre detection of hvdrogen sulphid and 
includes a chart of stains. 
Abstracts bearing on shellac _ researc! 


literature for the vear 1942 have been pub 
lished by the London Shellac 
Bureau, with author and subject 
are now obtainable from ithem at India 
House, Aldwych. W 2. 

The second issue of Fuel Efficiency News, 
published by the Ministrv of Fuel and 
Power, has just made its appearance. It 
includes notes on several recent Fuel 
Bulletins. especially No. 12. On Therma! 
Insulation of Buildings’, and No. 16, on 


Superheated Steam . as well as useful 


Re search 
index, and 


suggestions on various subjects to do with 
fuel. Readers are invited to send in thei 
own Suggestions: ideas are worth thei 


weight in—coal, 


oe 


A summer course of eight weeks | 
Modern Methods in Electroplating ae 

be held at the Birminghain Central Technic ae 

( olleg The lectures. b\ Mr. 1). W 

Wallbank, will take place on Monday and 

Tuesday evenings from 6.30 to 8.30, beginning 

On May >. The fee for the course will He Six 


shillings, together with a deposit fo 
apparatus of five shillings, and application for 
enrolment should bi made fo dor. D». & 


Anderson, principal of the college. 


The British Colour Council’s ~ Highwe 
Colours,” sponsored for the autumn = and 
winter season, do not differ greativ§ fron 
the’ spring tones. The colour types ar littl 
changed: slig rhtly darker 
or the spring colours are introduced as being 
more practical for autumn days, while tw 
browns are introduced as alterna 
tives 1¢@ the rusts shown in the spring ranges 
The ten wool colours form a. basis f 
simple War-lilne wardrobes. and colours ro} 
ravongcotton, knitwear, hosierv, and leath« 
ar correlated with these as basic 


Versions oft SO ie 


medi 


ecolout ~ 


The numbe r of colours has heen pruned 1 


a minimum but a large variety of effects Cad 
till be obtained by skilful correlation, 
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The 1943 edition of Skinner’s Minine 
ir Book has been published. Complete 
d up-to-date particulars are given con- 
ning S00 companies operating in all parts 
the world, together with a list of names 


and addresses of 888 mining engineers and 


Other features are statistical 
tables and a buyers’ guide to manufacturers 
| mining equipment. Copies can be obtained 
from Walter KE. Skinner, 20 Copthall Avenue, 
K.C.2, price 20s. 6d. 

Methy] amyl alcohol has been found to 
a frother both in 
ietalhe and non-metallic flotation. It is a 
pure synthetic chemical a mpound and there 
fore more uniform in quality than most 
natural frothers. In metalhe flotation it is 
generally found that the addition of 10 to 
20 per cent. of cresylic acid, pine oil, coal- 
tar ous, or other hvdre carbons Improves the 
froth. In non-metallic flotation, methv| 
unvl alcohol is usually most effective when 
used pure. 


A General Licence (S.h. & O. 1943, No. 
575) dealing with the use of petroleum 
products in the manufacture of controlled 
eoods has been issued by the Board of Trade 
under the Toilet Preparations Order, 1942. 
Hairdressers who made toilet preparations 
before October : L941. and ale nol 
registered in Part I of the Toilet Prepara- 
tions Register may now make up for use 
nivy small quantities of liquid petroleum 
products which were purchased _ before 
January 1, 1942. This concession — refers 
only to stocks of liquid petroleum: products 
exceeding five gallons. 


-* 


ne managers, 


Ve possibilities as a 


Foreign News 


The Carborundum Company, Niagara l’alls. 
N.Y., has announced plans for the construc 
tion of a new factory. 

A graphite deposit has been found nea: 
Burnie, Tasmania, whiclt is expected to prove 
of value in the near future. since Australia 1s 
short of this mineral. 


A new Swiss company, Gebanit A.G., of 

Buehler (Appenzell), has been formed to 
manufacture synthetic rubber and_ elastic 
products. ; 


To conserve glycerol in Canada, soap must 
nat contain more than one per eent, 
vlyeerine. under a new order of th 
Canadian Oils and Fats administrator. Manu 
facturers of ‘°° boiled 
required to recover not tess than 92 per cent. 
of the slycerol content of the soap Ives. 


settled soap gre 


Staple fibre is being produced on a com 
mereial scale by Societe Belge de bibranne 
in the factory at Zwynaerde, Belgium, which 
was completed at the end of 142. The 
maximum production will be reached only at 
the end of the current vear, owing to supply 
difficulties. and even then full use will not 
be made of the plant capacity. 
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_ Synthetic rubber by the Svedberg process 
is now being produced in Sweden by Stock- 
holms Superfosfatfabriks. The company has 
invested 1,250,000 kr. for the purpose and 
requires another 275,000 kr. for conimued 
research work. 


Stora Kopparbergs Bergslags A/B (Sweden) 
pr duced in 1942 49.000 (25.000) tons of cellu- 
lose, 15.000 (14.000) tons of basic slag. 74.000 
(58,000) tons of pvrites, 30,000 (21,000) tons 
of sulphurig acid, and increased quantities of 
alcohol, liquid chlorine, sodium lyes, iron 


sulphate, copper sulphate, and acetic acid. 








nD 


Forthcoming Events 


The next meeting of the Midlands Centr 
of the Electrodepositors’ Technical Society 
will take place at 6 p.m. on May 4, in th 
James Watt Memorial Institute, Birming- 
ham. Mr. N. A. Tope will speak on 
“Alkaline Zinc Plating—A Sodium Zincate 
Solution.” 


A paper on ** The Production and Use of 
Agricultural Lime’ will be presented by 
Dr. F. P. Stowell to the Chemical Engineering 
Group, the Agriculture Group (Society of 
Chemical Industry), and the Institution of 
Chemical Engineers, at the Institution of 
Mechanical Engineers, Storey's Gate, S.W.1, 


at 5 p.m., on May 4. 


A lecture on ‘‘ The Maintenance of Soil 
Fertilitv.’’ the ninth in’. series on Agriculture 
To-day and To-morrow, will be given before 
the Royal Society of Arts, at 1.45 p.m.. on 
May 5, by Mr. E. M. Crowther, D.Sc., F.1.C. 


The Pilgrim Trust lecture of the Royal 
Society will take place in Burlington House, 
at 4.30 p.m., on May 6. ‘The speaker, Dr. 
Karl T. Compton, will take as his subject 
‘The Organisation of American Scientists 
for the War.’’ 


The Liverpool and North-Western section of 
the Institute of Chemistry will hold the annual 
veneral meeting and a joint mecting with 
the local sections of the Society of Chemical 
Industry, the British Association of Chemists, 
and the Chemical Society, at 7 p.m., on May 


6, in the University, Liverpool. A _ lecture 
demonstration on ** Certain Indicators’ for 
Volumetric Analysis ~ will be given by Dr. 


A. 1). Mitche Il. 


Dr. W. N, Haworth will speak on ** What 
are Sugars and Starches?’ before the Royal 
Institution, at 5 p.m. on May 7. 


The Institute of Chemistry, Tees-Sid 
is holding a joint meeting with the 
Neweastle section of the Society of Chemical 
Industry at Norton Hall, Norton-on-Tees, on 
May 8. Mr. E. J. Bowen, F.R.S., will 


lecture on fluorescence. 


SseC] 1¢ ce 
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The annual council of the Association of 
Scientific Workers will be held on May 8-9, 
at St. Martin’s School of Art, 109 Charing 
Cross Road, London, W.C.2. Sir Robert 
Watson Watt will take the chair. The 
agenda includes resolutions covering the 
internal organisation of the Association, the 
economic position of scientists, and the 
place of science and scientists in society in 
peace and war. 

The London section of the Society of 
Chemical Industry will meet jointly with the 
Institute of Metals at the Junior Institution 
of Engineers, Victoria Street, S.W.1, at 6 
p-m. on May 10, when Mr. E. A. G. Liddiard 
will speak on ** Modern Methods of Metal- 
lurgical Analysis.’’ 

’ Dr. Wilson Baker will speak to the Leeds 
area section of the Chemica] Society on 

‘Some Consequences of Hydrogen Bond 
Formation ’’ at the University, Leeds, at 
9.30 p.m., on May ll. 

Dr. E. M. Delf will speak to the Royal 
Society of Arts on * The Nature and Uses 
of Seaweeds *’ at 1.45 p.m. on May 12. 

The annua! general meeting of the South 
Yorkshire section of the Institute of Chemistry 
will take place on May 12, and will include 
a discussion on the education snd training 
rf the ch mist, opened by Dr. G. Lawton and 
Mr. W. F. Andrews. It will be held at 198 
West Street. Sheffield. 

The annual general meeting of the Iron 
and Steel Institute will take place at 4 
Grosvenor Gardens, §8.W.1, at 2.45 p.m. on 
May 12. The transaction of official business 
_will be followed by the presentation and 
discussion of the first report of the Marine 
Corrosion Sub-Committee, and a review of 
‘* Basic Open-Hearth Practice at an 
Australian Plant.’’ 

Dr. H. J. Emeléus will speak on ** Modern 
Technique in Inorganic Chemistry,’’ at a 
meeting of the Chemical Society, at Western 
Bank, Sheffield, at 5.30 p.m., on May 14. 








Commercial Intelligence 


The following are taken from printed reports, but we 
cannot be responsible for errors that may occur. 


County Court Judgment 
SHAW. Ralph, Cleveland Hotel. Lianelly, 
chemical engineer. (C.C.J. 1/5/43.) £15 4s. 6d. 
February 23. 





a 


Company News 
Murex, Ltd., are again paving an interim 
dividend, in respect of the year to June 30, of 
7 on the ordinary stock. 


i+ per cent., 
Clay Industries, Ltd., have 





Associated 
announced a net profit for 1942; of £2026 
(£3529). 

A dividend of 124 per cent. (same) has 
been declared by $Sternol, Ltd. The trading 
profit for 1942 was £11,192 (£13,562). 


Tunnel Asbestos Cement, Ltd., intend to 
pay a dividend on the ordinary shares for the 
thirteen months to December 31. 1942. of 5 
per cent, (same). 

A trading profit for 1942, of £194,623 
(£125,267) has been announced by General 
Refractories, Ltd. The dividend was 7} per 
cent, (9 per cent.), 

The profit of British Lead Mills, Lid., for 
the year to October 31 last, amounted to 
£21,148 (£8372). The dividend was 10 per 
cent. (mil). 

African Explosives and Industries, Ltd., 
announce a net profit for the year to Septem- 
ber 30,.1942, of £665,253 (£824,725), and a 
dividend of 74 per cent., making 25 per cent. 
(324 per cent.). 








New Companies Registered 
Moore’s (Sheffield), Ltd. (380,104) .— 


Private company. , Capital: £5000 in 5000 
shares of £1 each. Manufacturers of and 
dealers in chemicals, fertilisers, varnishes. 
col urs, etc. Directors: R. V. Moore. 
Beatrice M. Moore. Registered office: 8-10 
Granville Street, Sheffield 2. 

Magnesia & Asbestos Insulations, Ltd. 
(380,102).—Private company. Capital: £1000 
in 1000 shares of £1 each. Insulating 
engineers, manufacturers of and dealers in 
Inagnesia plastic and sectional insulations, 
cork sections and slabs. asbestos mattresses, 
silicate of cotton, felt wrapping and all forms 
of insulation, engine and pipe coverings, etc. 
Directors: J. Harris, Kathleen I. Harris. 
Registered office : LI Lincolns Inn Fields. 
W.C.2. 


Chemical and Allied Stocks 
and Shares 
~ ECURITILES of chemical and allied com 


panies have reflected the firm undertone 
which continued to rule in Stock Exchange 
markets. British Aluminium maintained 
their recent improvement to 50s., while 
British Oxygen showed a further small rise 
from 77s. to 77s. 9d.. and Lever & Unilever 
rallied to 33s, 3d. Imperial Chemical had 
a slightly less active appearance now th 
preliminary figures for the past year's 
working have been issued, but were well 
maintained in price at 38s, 9d. Moreover, 
3orax Consolidated were steady at 34s. 6d. 
Dunlop Rubber were also around 34s. 6d. 
and had a firmer appearance, awaiting the 
financial results. Dealings up to 47s, were 
shown in Fisons’ ordinary, and around 8s. 
in Greeff-Chemicals Holdings 5s. _ units. 
Monsanto Chemicals 5} per cent. preference 
remained at 22s. 6d., and W. J. Bush ordin- 
ary at 50s. B. Laporte, which are®%also 
firmly held, continued to be quoted at 78s. 
‘middle.’ On _ consideration of the im- 
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proved profits and dividend, 
fractories 10s. ordinary were firmer at 
l6s. 1fd.; in 1942 profits of the group were 
at a record level, but the chairman in his 
statement points out that it should not be 
assumed that the volume of business will be 
maintained in the current year, Elsewhere, 
William Blythe 3s, shares, which remained 
under the influence of the dividend, changed 
hands np to &s. 3d. Leeds Fireclay ordin- 
ary further improved and transferred up to 
6s. 3d. In other directions, Associated 
Cement were steady around 60s. on the 


General -. Re- 


‘maintenance of the dividend at 9 per cent. 


British Plaster Board were again 28s. 6d., 
and Wall Paper deferred 37s. Pending the 
results, United Molasses remained around 
28s. 9d. At 86s. the units of the Distillers 
Co, were unchanged on balance. Cerebos 
ordinary were around £9%, awaiting the 
dividend announcement. Metal Box were 
87s., and Murex at £53 were within a few 
pence of the level ruling a week ago. Good- 
lass Wali 10s. ordinary were inclined to 
show further improvement and transferred 
up to lds. 103d.; the preferred shares 
marked 4s, 6d. at one time. Among paint 
shares there was rather more activity in 
Pi.echin Johnson, Paripan, and Blundell 
Spence. Klsewhere, Allied Ironfounders 
were more active and higher at 45s. /4d., 
pending the forthcoming dividend state- 
ment. British Celanese ordinary further 
improved to 22s. 3d., sentiment being gov- 
erned by the expected conversion operation 
in respect of the 54 per cent, debentures. 

British Match at 39s, 3d. showed a fur- 
ther small improvement; the financial re- 
sults are due shortly. At 17s. 6d, Amalga- 
mated Metal shares were better on balance, 
while Barry & Staines improved from 
4ls. 6d. to 41s. 9d., and Nairn & Greenwich 
Turner & Newail 
recorded a rise from 75s. 6d. to 76s. 3d. 
Boots Drug remained at 4is. 6d., while 
Sangers were 21s. 7}$d., and Timothy 
Whites 28s, 104d. At 94s. Tube Invest- 
ments were slightly higher than a week ago, 
but Stewarts & Lloyds eased to 54s. Dorman 
Long remained at 24s. 9d., United Steel at 
25s. 9d., and Richard Thomas 6s, 8d ordin- 
ary were Ys. 9d. compared with a week ago. 
Among plastics, British’ Industrial Plastics 
2s. shares were 5s. 10}d., Lacrinoid Products 
4s. 6d., and Erinoid Ils. 6d. British Xylon- 
ite 5 per cent, preference shares transferred 
up to 25s. Elsewhere, Imperial Smelting 
held their recent improvement to 1/4s. 
Blythe Colour 4s. ordinary changed hands 
around Ss. 6d:, while there was again a fair 
amount of activity around 3s. 3d. in British 
Emulsifiers 2s, shares. Cellon 5s. shares 
were firm and inclined to show further 
improvement pending the financial results; 
dealfhgs at 19s. 9d. and 21s. 3d. were re- 
corded. Enfield Rolling Mills rdinary im- 
proved to 17s. 9d. on the annual statement. 
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British Chemical Prices 


Market Reports 


MODERATE volume of new inquiry 

has been dealt with during the past 
week on the chemical market, while the 
movement of supplies is principally against 
existing contracts which are being 
torily’ drawn against by the majority of 
consumers. Strong price conditions obtain 
pretty well throughout the market with a 
tendency towards higher levels. In the 
soda products market bicarbonate of soda 
is being taken up in good quantities and 
quotations are well held, while a steady 
inquiry is reported for nitrate of soda, 
Glauber salt, salt cake and soda ash. Hypo- 
sulphite of soda is a good market with 
quotations firm. There has been no change 
of importance in the potash section; there 
is a brisk movement into consumption of 
permanganate of potash and caustic potash, 
with supplies of yellow prussiate of potash 
still scarce. Steady inquiry is reported for 
acid phosphate of potash. In other direc 
tions British makers of red and white leads 
indicate a steady demand, and _ buying 
interest in white acetate of lead keeps up 
at a satisfactory Jevel. A persistent demand 
is reported for all grades of borax, and 
supplies of sulphur, glycerine, and white 
powdered arsenic are steadily absorbed. 
Hydrogen peroxide is moving into consump- 
tion in good quantities and values are very 
firm. No important changes fall to be re- 
corded in the coal-tar products market 
during the past week, and strong price con- 
ditions are maintained. A fairly active 
trade is passing in the solvent and heavy 
naphthas and a steady demand persists for 
the xylols and toluols. Movements in 
pitch are reported to be satisfactory. 


satisfac- 


MANCHESTER.—Brief holiday stoppages at 
Lancashire textile and allied works affected - 
deliveries of heavy chemicals in the district, 
and a number of other users also suspended 
the movement of supplies against contracts, 
but trade on the Manchester chemical 
market made a fairly brisk resumption. 
There has been a certain amount of fresh 
inquiry for the alkalis, and fair aggregate 
deliveries of these, as well as of the heavy 
acids, are being taken up. In carbonate 
and bicarbonate of ammonia, trade is on 
steady lines and there is a good demand 
for most of the acids. With an odd excep- 
tion the light and heavy tar products are 
being called for in substantial quantities 
against contracts. 


GLASGOW.—The position in the Scottish 
heavy chemical trade is unchanged from 
last week, home business remaining steady. 
Export trade is still rather restricted. 
Prices firm. 
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BRITISH ASSOCIATION 
OF CHEMISTS 


Unemployment Insurance, 
total funds over £28,000 
Legal Aid. Income Tax Advice. 


Appointments Service. 
Write for particulars to :— 
Cc. B. WOODLEY, 
C.R.A., F.C.LS., 
General Secretary, B.A.C. 
Phone: REGENT 661! 


EDUCATIONAL 


Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 
Key Men in Wartime and Afterwards. 
Many of the finest posts in Britain in War- 
time are reserved for Chemical Engineers. 
The same will be the case when the war is 
over. The vast technique and experience 
now being applied to Chemical Technology 
for war purposes will then be suitably 
utilised in reconstruction, and in trade and 

commerce. 


“Empire House,”’ 
175, Piccadilly, 
London, W.| 





Enrol with the T.1.G.B. for the A.M.I. 
Chem. E. Examinations in which home- 
study Students of The T.1.G.B. have 
gained :— 

TWO ‘*‘ MACNAB” PRIZES 


Write to-day for ‘‘ The Engineer’s Guide to 
Success '’"—free, containing the world’s 
widest choice of Engineering Courses— 
over 200—the Department of Chennical 
Technology including Chemica] Engineering 
Processes, Plant Construction, Works De- 
sign and Operation, and Organisation and 
Management—and which alone gives the 
Regulations for A.M.I.Chem.E., A.M,]I. 
Mech.E., A.M.I.E.E. C. & G. B.Sc., ete. 
THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 
219 Temple Bar House, London, E.C.4. 


FOR SALE 
HARCOAL, ANIMAL, 
TABLE, horticultural, burning, filter- 

ing, disinfecting, medicinal, insulating; 
also lumps ground and granulated; estab- 
lished i830; contractors to H.M. Govern- 
ment.—THOs. HItt-JONEs, LTD., ‘‘Invicta’’ 
Mills, Bow Comm«n Lane, London, E. Tele- 
grams, ‘‘ Hill-Jo*es, Bochurch, London.” 
Telephone : 3285 dast. 

‘Phone 98 Staines. 
LUMINIUM TANK, 30 ft. by 2 ft. 6 in. 
by 1 ft. 6 in.; 40 gallon Copper Jacketed 

Pan; 30 cwt, Weighing Machine; 30 in. 





and VEGE- 


Hydro; Ingersoll Compressor, 40. c.f. 
per minute. 
HARRY H. GARDAM & CO., LTD., 


STAINES. 
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Second-hand 
CHEMICAL PLANT 
for sale. 

NE Totally enclosed MILD STEEL 
VACUUM MIXER, 6ft. Oin. dia. by 
10 ft. 4in, deep; bolted on domed lid 
and dished bottom; heated by internal] 
steam coils and arranged with vertical 
agitating shaft driven through bevel 
gearing from f. & lL. pulleys; fitted with 
manhole and bottom run-off. 

One—Vertical Steam Jacketed Lead Lined 
MILD STEEL VESSEL, 5 ft. 6 in. dia. 
by 6 ft. Oin. deep overall; 3 ft, 0 in. 
deep conical bottom, lined with 10 Ibs. 
lead and arranged with lead covered lid; 
bottom run-off and steam connections. 

One—TWIN PAN MIXING UNIT, com- 
prising two mild steel pans 4 ft. 6 in. 
dia. by 4 ft, 6in. deep, with dished 
hottoms and bottom run-offs; ver 
tical anchor type agitating gear 
overdriveu through crown wheel 
and pinion from f, & Il. pulleys; 
mounted on supporting structure; com- 
plete with staging, steel ladder, etc.; 
feeding the mixers is a 20 ft, 0 in. cen- 
tres inclined belt and bucket elevator; 
complete with 15 H.P. S.C. Motor, suit- 
able for standard A.C. supply. 

One—Vertical Steam Jacketed MILD 
STEEL MIXER by E. Forshaw, 
4 ft. Oin. dia. by 2 ft, 6in. deep; ar 
ranged with vertical agitating gear 
comprising two sets of mixing blades 
carried on horizontal shafts driven 
through gearing from vertical shaft and 
revolving in opposite directions; verti- 
cal shaft overdriven through gearing 
from f. & |. pulleys. 

One—Hexagonal shaped POWDER MIXER 
by Pratchitt Bros., 3 ft, 4 in. wide by 
5 ft. 0 in. long, mounted on shaft at an 
angle of 45 deg. and driven through 
gearing from f. & 1. pulleys; drum pro- 
vided with feed hole and mounted on 
cast iron frames. 


One—Horizontal Cast Iron Recessed Plate 
FILTER PRESS, forming 53 cakes, 


each 22 in. square by 1 in. thick, centre 
feed, individual filtrate nozzles hand 
operated closing mechanism, 
GEORGE COHEN, SONS & CO., LTD., 
STANNINGLEY, near LEEDS, and 
WOOD LANE, LONDON, W.12. 


0) REBUILT Hyaro Extractors by 
1 all leading makers from 18 in. up- 
wards with countershafts attached and 
safety covers. Jacketed Steam Pans, vari- 
ous sizes. List on request. Seen at 
Randalls, Arundel Terrace, Barnes. Tele- 
phone: Riverside 2436. 
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WELVE 400-ton Cake Presses, W.P. 2 
I tons, Tables 36in. by 18in., suitable 


for conversion for moulding. THOMPSON & 


Son (MILLWALL), LTpD., Cuba Street, Mill- 
wall, London, E.14. East 1844. 

000 STRONG NEW WATER- 
l PROOF APRONS. To-day’s 


value 5s. each. Clearing at 30s. dozen. Also 
large quantity Filter Cloths, cheap. 
Wilsons, Springfield Mills, Preston, Lancs. 


Phone 2198. 
SERVICING 

DVERTISERS have small works with 
A steam jacketed pans, centrifuge, filter 
press, drying, grinding, mixing and sifting 
plant available for essential war purposes 
aud would be pleased to consider the manu- 
facture of suitable products, Reply in first 
instance to Box No. 2112, THE CHEMICAL 
Ace, 154 Fleet Street, London, E.C.4, 

ONOMARK. Permanent confidential 

blitzproof London address, Letters re- 
directed. 5s, p.a. Royal patronage. Write 
BM /MONO3C, W.C.1. 


RINDING of 

chemical and 
trade with improved 
JONES, LTpD., ‘* Invicta 
mon Lane, London, I 
Jones, Bochurch, 





every description of 
other materials for the 
mills.—THOos. HIiLL- 
’ Mills, Bow Com- 
Telegrams: * Hill- 
London.” Telephone : 


3285 East. 



















Three Lovely 
Chimneys ... 


Each 40 ft. high x 3 ft. 
diameter, good % ins. - 


+ in. plate. First offer 


secures. Substantial 
reduction on material if 
we erect. 


Ever read Steeple- 
jackery ? Send 3d. 


ESERIN (STEEPLEJACKS) LTD, 


7 Gt. Castle Street, London, W.1 
Phone: Langham 2914 e 


Deemer 
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PLANT APPARATUS 


NALYTICAL BALANCES, immediate 


delivery for work of National import- 
ance. Various models available. J. W. 


Towers & Co.. Widnes. 


PATENTS & TRADE MARKS 


LTD., 





ING’S PATENT AGENCY, LTD. 
(B. T. King. A.I.Mech.E., Patent 


Agent), 146a Queen Victoria Street, Lon- 
don, E.€.4. ADVICE Handbook, and Con- 


sultation free. ‘Phone: City 6161. 


Makers of Collapsible ‘Tubes, Decorated | 

and Plain Containers and Screw Caps in Tin | 

Plate, Aluminiumand YellowMetals,Moulded | 

Caps and Composition Topped Corks, etc. 
JOHN DALE LTD. 


| 

} 

; 

Brunswick Park Rd., New Southgate, London, N. i} 
‘Phone: ENTERPRISE 1167 | 
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PURE 
CRVSTAL 
OF UNVARYING 


ALUM 


OMPOSITION & UNRIVA 


SULPHATE OF ALUMINA 


UPPLIED 


ALUMINOFERRIC: 


THE CHEAPEST FORM OF SULPHATE OF ALUMINA 


ACTIVATED ALUMINA 


ADSORBENT AND CATALYST 


TE 


HIGHEST QUALITY FOR WATER SOFTENING 


NEOSY L'a. (A977 72R"*) 
N E LIGHTNESS & FINENESS 
AND TITANIUM 


POTASSIUM OXALATE 
IDEAL MORODANTS FOR LEATHER DOYEING 


TITANOUS SULPHATE 


A MOST POWERFUL E& ECONOMICAL STRIPPING AGENT 





@ a. 
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L. LIGHT & Co. Ltd. 


Old Bowry Laboratories 
WRAYSBURY, BUCKS 





Just published List 
250 
Organic Research Chemicals 
Prompt delivery from stock 





PLEASE WRITE FOR COPY 


MAY I, 1943 











BULLDOG 
GAUGE 
GLASSES 
for 
highest pressures 
are world-famous. 


BUTTERWORTH BROS. LTD. 
Newton Heath Glass Works, Manchester |0 








RUBBER FRICTION 

SURFACE BELTING & 

ENDLESS VEE ROPES 
of 


Superlative Quality 
Large Stocks - Prompt Despatch 


FRANCIS W. HARRIS & Co. Ltd. 
BURSLEM - Stoke-on-Trent 


"Phone: Stoke-on-Trent 71/8}. 
"Grams: Belting, Burslem 

















COPPER PLANT 


for the CHEMICAL TRADES 








STILLS 

_ RECTIFYING 
COLUMNS 

CONDENSERS 


Autoclaves 
Calandrias 
Vacuum Pans 


Boiling Pans 








Steam jacketed Copper Boiler and 
Mixer to tilt, with Vacuum Pump 
and jet condenser, Cover and Agit- 
ator raised by bevel gear and 


hand-wheel. 


BLUNDELLS & 
T. ALBERT CROMPTON & Co. Ltd. 


WEST INDIA DOCK RD., LONDON, E.14 


Phone: Grams: 
East 3838 (3 lines) Blundell, Phone, London 
ESTABLISHED 1825 


Pipework, 
Coils, etc. 





For all kinds of Acid Lifting, Haughton’s Centrifugal 
and Plunger Pumps in Regulus and lronac Metal 


=. 
J 


Send for Illustrated List 


HAUGHTON’S METALLIC CO. Ltd. 


30, ST. MARY-AT-HILL, LONDON, E.C.3 








Balfour of 


Le ven 


for 


ACID 
RESISTING 
STORAGE 

TANKS 


and other specialised plant for the 
Chemical Industry 





ESTABLISHED 1810 





HENRY BALFOUR & Co Ltd 
DYRIE FOUNDRY LEVEN FIFE 
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P f if 3 
4 £. - f 
FC sf — : 


. all RESSI| 

A Three- Throw 

pump of unique 

design. Belt and electric driven. Large 
numbers of these pumps have been made 
by us for working hydraulic presses to the 
highest pressures, and recently all steel 
pumps have been made for extremely high 
pressure : 

boiler 

feeding to . ef 

two thou- 2g 

sand Ibs. Jy 

per square 

inch. 


-—SIR W. H. BAILEY== 


& CO., LTD. 
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FINEST POWDER?¢r GRANULA 


MADE 


‘70, VICTORIA ST., LONDON, S.W.1. | 


Telephone—Victoria 2958. 
Telegrams—Pulgrind, Sowest, London. 





PO ee cn cera) nn n - < atae- Sat cowie tame 10080 








FOR REDUCING CHEMICALS TO THE 


' 
i: 
i rc Dp) : . @ : 
i mati.’ ' 
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Fire damage caused by 1,000 
firesa day hampers War Effort 


Half the fires in the country 
are caused by matches and 
cigarette ends 


_ 
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Don’t just be careful— 
take extra care 


‘Issued as part of the Fire Offices’ Com- 
mittee campaign against fire wastage ”’ 


other WIREWORK 
requirements for 
the Chemical and 
Allied Industries. | 


MACHINERY 
MEASURED, GUARDS 


DESIGNED, 
CONSTRUCTED & ERECTED 


-F.W.POTTER & SOAR LTD. 


PHIPP STREET, LONDON, E.C.2 
Telephone : BiShopsgate 2177. 
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COLOURS PIGMENTS 
DYESTUFFS WHITING 


etc., etc. 


L. A. MITCHELL LTD. 


37. PETER STREET If you have to carry out any difficult drying, 
MA NCHESTER ask us for advice, we are always willing to help. 


“Eor Chemical | 
e - Gas Work at eee enc 





The ‘* Metrovick ’’ totally-enclosed 

motor with integral fan operated 

air cooling circuits is designed for 

use in the corrosive and dusty 

atmospheres of Chemical and Gas 
Works. 


IT 
rw Mifickers 


R 17. 
TRAF FORD PARK ~ MANCHESTE 
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